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(54)Title: RAFFINOSE SYNTHETASE GENE, PROCESS FOR PRODUCING RAFFINOSE, AND TRANSFORMED PLANT 



(57) Abstract 

A raffinose is produced by the action of a 
raffinose synthetase having the following 
properties on sucrose and galactinol: (1) activity 
and substrate specificity; raffinose is produced 
from sucrose and galactinol; (2) optimal pH: about 
6-8; (3) optimal temp.: about 35-40 °C; (4) 
molecular weight: (i) molecular weight as 
measured by gel filtration chromatography: about 
75-95 kDa; (ii) molecular weight as measured by 
polyacrylamide gel electrophoresis (native PAGE): 
about 90-100 kDa; and (iii) molecular weight as 
measured by SDS-polyacrylamide gel 
electrophoresis (SDS-PAGE) under reducing 
conditions: about 90-100 kDa; (5) inhibition: it is 
inhibited by iodoacetamide, N-ethylmaleimide, and 
myoinositol. 
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( 4 ) ^T-S : 

®^Vl/5i^^PV -{rcfcOiPJJ^$n^^>-fM : ^7 5 kD a'-g 5 

k D a 

(2)4^ U U ;UT ^ I'^^yummW] (Native PAGE) IZX^m^^^ 
tl^^^A :^90kDa-100kDa 

(Dm7t:^i^T(r*^{:t^SDS-^^UT^ V Jl^T i FyVUmruM (SDS-P 
AGE) {r J: ^9 3llJ^^n?»^3^^M :*^90kDa~100kDa 
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mmm 

:^^jSMm=^^tjMmm^m^m\^^tz^y ^ J -^^^mrt^-ysiik. ^y ^ j- 
x^^^*^3- K-r^DNA. 2S:a^c:oDNA(7)»j{i:fe{t^?-iJj^^J{rre-r-E.o 

"^-^cD^mmt. ^^'yv-^/ayfifry^)^3\.jfgt^^c/:^^ti^mm-mtLx. t 

S o 

m?-ryn-i + uvi/hi' Viifj-)]/ + udp •••(a) 

r^iHl-l^ + ilil-l + iiV-A-\\^ •••(b) 

rin/-}y + 77^y-x — + uV'yy-}\ •••(c) 

( a ) -;L/^5^^* (G S : EC2. 4. 1. 123) . ( b ) 7 

^^y-X>^^#|^ (RS :EC2.4. 1. 82) (c) X^^:t-X^/i^^m (STS 
: EC2.4. 1.67) J; ^MIK^tl^o 

^-7^y-x(i^ mmi)^hm^^ti. x^ ^-x|fMgf::*)^^T^# 
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0 3%-^^^0. 16% (Enzyme Microb. Techno!., Vol. 4 May, 130 135(1982)) 

y-r X(DjiS.mm^^ {i. x^i- u <t ut. x ^ d - x c^mm 5 % ) . 
xi'^7^-x (i^^4%) . ^7^y-x (i^*^i%) ;6^■#tnTc^:So cn^^^ 

cDyVX;t U MyVX>t>l^lieL/cili^fr[p!iR$n. Mtt^ 

^7 y-X©^||6^^^ife^>fg^$nT0^^ (Trends in Glyco- 
science and Glycotechnology 7.34, 149-158(1995)) o C:tl(i> a-ij=79 bv'^" 

x^^ii'y^ hi/Ji'mcDmJ^i^tLXX^ 0-XiZii~^^ h J; ^) S 

^-m^^ 1 . 9 k g «9 h X;0-^- 3 5 0 g -^fjZ^tl. il^ ^ h ti';t- X 

1 9 0 g D-x 76 0gJ:f:)^y^y-X100 g}6^'#*a>tl^KJS>Tfe«9> 

X^M©i^l>ffi«^^Wa-r^^rjfet>#X.^>n^o -^JX-Jf. Kerr ^^ii^'^^^ 
y-^lz-^W^it^S^^^ P-^>^"L. :^^:?^^MIe^L/c (WO93/02196) o 

G S ffi'lSiiitSP 5 -7 ^ y - X:^;t U lijS;T 
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T'^'^^c tijmihtLx^is^. mn^po^^y ^ j-xm^^) ^"«^ki< c tx\ 

h U ©Mf4^^;:^^"±# b fc <^: ^ nx I ^ ^ ( Coon, Proceeding Soybean 
Utilization Alternatives. Univrsity of Minnesota, 203-211 (1989) ) „ C © i: -9 

^/c. cti^(Dm!^(D^x{t. i^cD^A^0<-r^~^mms^rLx^fzo 
fS.Mmi. mm. ^>^^^m. ^y^ y-xm^v=rm^^t:mmi^-^m-^nx 
i^^o v^xxit. mmtmmAi::nmmt^^^c tf)m^-^tixi^^o y 

8 0 <?> 9 0 %'fST b/cig^ 7 ^ y -xj^;^ 'J x\aa^fpiti u/c 

chfB^UTl^^ (WO93/00742) o l^t^LCtlit. p^p^Of^mT^ «9 . 

mmmitizMm{^fzm^-fi^ami^mmx^^t(DXiti-ii^o ^tc. rj^^m^-^^ 

m^mm^tifzyy ^ y -x^mmmu. mmmiitLxm 
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A^T"^^ -7- t LT> ^^^-^ U/cp o 1 y (A) ^RN Acfc 

U/cc DNA^^MctUTPCR^tTC^^ 5 "7 ^ 7 -X^gX^mjte?'fr#jii.&tl 

mi&ii^^^mm-t^:ij-m^mm ^y^ y -x^s^^^iif^^^^^it l/co ^ 
y-x^^^ilitG^^i5'p-->^5'^'t-^/cfc(::i^:tW5S^^Ti.\ i^^' 
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$f^U<ti^ ^^mnits TiS (A) . (B) . (C) X(i; (D) ic^<-r^>^^ 

(B) mm(ow.nm^^\zmmo:>r i jmm\\\^-^i^x. i < j^mot 

?y^©tt^. f^JOs X(iM^-^t:T ^ y M^|J5^>^l:^>/j:^9^ t^^^-o, 

(2) Milp H : 1^6-8 

( 3 ) mm-u^ : 1^ 3 5 ~ 4 0 °c 

( 4 ) : 
k D a 

(D^t^ U U ^ Ky^bm^^TcKj (Native PAGE){rj:0 i'J^^ 
tl^^^A :*t90kDa~100kDa 

®M7r;^#T{c*3 it ^ s D s - u T ^ u ;UT 5 K^yummf*!/ ( S D S - P 

AGE) {::i;'9«^tl^^T'» :^90kDa-100kDa 
( 5 ) : 



wo 98/49273 PCT/JP97/03879 

- 6 - 

Tis (c) x{± (D) {c^-r^ >^N°^MT^)-S57^ y-x 
(D) ss^m©E?ijii-^ 2 4 (cse<fe©T ^ y mae^|J{rfcl^T. 1 u< jiM© 

T^yM©e^. ^fA. fttlDs XJlit'Kr^^trT ^ 7 Me^iJ^bMi?:; ^ . )6^ 

xi>p-x:&D^"^''5^f-y-;i/{r±ia5-7^ y-x^figfi^^^ 

TIB (A) . (B) . (C) Xii (D) (r^-r^ >/N^M<&n- Kt-SDNA^ 

( A ) m\mo:>w^m^ 5 {cieifecDT ^ y wm^^^-r^ ^ >^^^^ k,, 

(B) iiS^iJ^cDiS?iJ#-l-5triaa®T ^ y^SS^lJ(r4bH^T^ l^U<(iM6DT 
^y^®g^> ifA> #tlP. XJiit'K^^t^T WM^ij7!)^'i^c:i5. 7{)^o. 

x^ p-xiT^/'^^^y -;i/;6^t>^-7 ^ y-x^^jj^-r^yStt^Wf?.^ >/^'^ 

(D) Se^ija©E^iJ#-^2 4 (rlBicCT ^ y ^E^iJfrfcl^T. 1 < (iMl© 
T=ym©®^s JfA. jt^P^ XJiiH-K^-a-ii-T ^ ymm^ij^o^'^'^j:^. tr^ 
x^ P-XcJ:;^'^^^y-;l/:dM^5 7^ y -X^^fe/jJc-T -SrStt^W-T -2. ^ > 

±fBDNA©m#&tlS#iUT. Tie (a) . (b). ( c ) Xii 
(d) fC^-TDNA^f^fifc-r^o 

( a ) se^ij^©@B?ij#-^4 {ciaii©^^@e^ij©^ ^i'^/.i < ^ t>igst^ 5 e - 
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2 4 0 7t)^^fi^t^mnm^^t:DNAo 

2 4 0 7 t^^U^i^mUnt^ h U > i > h /j:^#TTvN-f 7" iJ ^"^ X 
K-r^DN Ao 

( c ) mmmmm^ 2 3 Kt^mo^m^mimoo iJ^VcC < t hi^mm^ 1 5 
6-2 4 0 5i)^ihfi^mmnm^^tsDNAo 

( d ) mmmommm^ 2 3 (ris<S(®^Ma?ij® 9 'j^^-^i < ci: 1 5 

6-2405 /^^^/j: S^XIB^IJ i:XhU>vai>h ^JI^frTT^N-f r U y-T X L^ 

;^Nox^ p-xcb:^■^^f-y-;^/&^^>5-7^ y-x^^k^^-r^stt^ffr-?)^ > 

K-r^ DNAo 

^/c. :^mmU. y-X^^^*®T>^-fe>XRNA^/c(i-tr>XR 

NA^^5a$-y-^/ci6(::'(£fflT^^DN A. t-'^cS^-^^ Tne (e) XJi Cf) 
^■TDN A*4i#tt-;5,o 

( e ) mnm.(Dmm^^4 fcieao^sse^ijcD-^ t>s < t hikm-^^ 5 6- 

2 4 0 7 .5>/j: aJ^^Se^iJS U < li^0^@MWJ^*ffi^"iJ i: x h u > a. > b /j:^ 
#T-cv ^ -r y u y-r x-t D N A o 

( f ) nmmcDmm^^ 2 3 {iiaa©i^^ss?ij®^ ^pfi < 1 5 
6-2 4 0 5 i}^^fi^mmmm u < it^mmmmmm i x h u > v ^ > h 

5'j:^ff^T'Cv^^ X U ^ D N A o 

&.r. ±fs (1) - (5) (cistScottM^w-r^^y^ y-x^iiX«. x(i^ 
jiia (A) . (B) . (c) (D) (D^yy^^m-^h^^y^ y-x^mm 
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2^^0j©57^ y-x^^^^(±. Tie (A) > (B) . (c) xji (d) {r 

(B) iE^iJg©ie?iJ#-^5 tCiaifeOT = y m@d^lJ(w*^l^T^ 1 < (iM©T 

^y^®S^> ifA> ^t^ID^ Xiiilfrtft^^irr^ ym@s^|J7^)^^./ci:^^ 7^)^o. 
x^o-x<h7!7'^^f-y-yi/76^^^-7^ y -x^^^jSi-r^^tt^w-rs^ >/^°^ 

( c ) @£^ij^0@a^ij#-^- 2 4 frffii^cDT ^ y M^iJ<&wt-^ >/N°^Mo 
( D ) tmrnm^-^m^ 2 4 (risg^cDT ^ y mE^ijtr*^ i ^T> 1 ^ u < i^m© 
T^ymoe^. ifAv ttia> X{iM^^t:T ^ y mffi^^ij^^'^'^ci: 0. t>-^ 
Xi^ a-Xc!:7!7'^^^y-;i/:*M^^:7^ y -x^^fefi^-r^rgtt^frt" -5 ^ > 

( 1 ) : X^D-Xi;^-^^^y-;l';0^'^^7^ /-X^^ 

(2) MiSpH : 1^6-8 

( 3 ) MM-zaS : 1^ 3 5 ~ 4 0 °C 

( 4 ) ^^m. : 

Q^^Jl^^M^^-^hy^y^-KX^mi'^-^tl^^-f-m : *^J7 5 RD a~9 5 
kD a 

(D^ U U ^ F^';l/«m^lJ (Native PAGE){Cj;i3 
n^^^a :f^90kDa~100kDa 
(DM7t;^#T{::*s (j- ^ SD S - Tf.V T ^ V JVTl }^^^^JVmM-n ( S D S - P 
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AGE) {Cj;^aiJ^$n^^^-» :|1]90kDa~l OOkDa 

( 5 ) mm-. 

1 ~ 3 . t 2 8 - 3 0 fC7[^-r#T = y mm\\^^Aj 

^-y ^ J -^^iSmm-t^ ^')P,mm. m^\-l:^uy CCucumis melo) . ^n. 
>:> ij (Cucumis sativus) E(DW^±-^ ^fl^ o CI tl (^©fi/fJt^®^. 

^<£-Ml^T^#U> M®-^^Sn;tT^ >/N°^K^fflm-r^o ^®PS. "ylA J- 
x-^jj^^mo^^s ^^g^^WC/ci6©tfM> Mx.«'PMSF (-7i-:^;uy^> 
X -y :7yU:t U K) ^0:/'D-f-T--t?"Pl#^iJ^. ^U^^-;bAT (-{r;u 
/<(S e r V a)M) ^^lJO;tT*) ckl^o ®ISai/^;0^ 'a>?M&C/^'L^^^i!r J; 

-> ^y^?M^ i^tf^<£-ffi^^^-li-TM-r^C chfr J;oT. 57^ y-X^^ 

l^-r^VS^^^o-^ N^"^-7^-(i, HiTrapQ (^r^l-'^v'T 

tti^) ^CD^SJ^X-gil^-f ^>5^^#:^, DEAE-TOYOPEARL (jftV- 
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y ^ J - x^j^mm-i^mt. o. sunmoN ac ixmin^ti^o de 

AE-TOYOPE ARLT{d;-^m^ci:bTO. 0 5 M~ 0 . 3 5M©NaCl 

0 1 M~ 0 . 3 M© 'J ymmm^mtm^ 

^m^fimmMK^mi^x:^ < c ti)<m^ li^o $ t.tr. ^ti^'tKDm^xwn 
m^mmLxh<ki'o 

t:^m^i^i^o ^y ^ y-x^fS.mmm^^Mi^-r^-j:i-mtLxii. m^it. le 

hle,H ^iCj:r)m^-^tlXl.^^mMnm^i^^mi^^-J]-i^ (Eur. J. Biochem. , as, 

103-110(1973)) tmf^ti^. ^fz. ccommtLx. Rmf^^mtmrnms.^ 

^^LX^Xl^o m:^i-£. M't^m&tLX. lOmM '^C-X^p-X. 20m 
M iS'y J 2 5mM HEPES (2-(4-(2-th^'n+i/if/l/)~ 1 -h" V7i'-i;^)i 

rm%vm) -NaOH, pH7. 0, 5mM DTT ( >^^;t X L'-T h -;l-) 
ii-H^tS^tfC, 1 0 jtz 1 ®^^^^iP;iT5 0 1 ch-r^o -n^^ 3 2°C. 1 B# 
F^-r >4-^^- h LTS:jtS^tTl^. 2 0 0 ^ 1 9 5°CT3 

^lifCX^^^y h n-^D/NV-;!/ : g^m^f-;!/ : 7K= 4 : 1 : 2 CTSfif] L/Co 
^"CO^y^ y-X-v®])x«9iA^<l:l)|^> y-X-^/j^S^^Stt (n 

mo 1 /m^^ t-t^o 

Jj^-r^^y^ y-X^HPL C (iftj^yti^^i^P^ -) (r J:^9^*-r-2. 

z.t.\z^'^x. "yy J -y.^^m-n't^'^^'m^-t^-Js'fk^fA^x.fzo ^(ozfam 
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(Cl0'-50//l©^>'^ J -7.^mMM'^^m\!i UT 1 0 0 ^ 1 i: 3 2 °C 

2. 5 mM X ^ P - X 
5 mM iS'y J —J\y 
5 mM D T T 

20 mM h U X^^M« ( p H 7 . 0 ) 

^®7j<{r-^^L. HPL CfrTSfS^^Jf^4'©^:7^ y-x^^fib. ^7 

^ y -X^^S'[4<h-r^o H P L C (i, *i^|ff v'X^AD X 5 0 0 

(CarboPacPAl;^^^^ /NVl/XKT>^ny h'J-^?t}^ (^V:^Tv^XM) ) 
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•zjij (Escherichia coli) ^{i IJfe if ©i^^^/^IE^ 
»y :^ OT-Y -tr X • 4r b h:"'>Ji (Saccharomyces cerevis 
i a e) ^(11^^56 i-r^a^®KMJia*-^^#;^'?>n^;6^\ Mtltt. 

C®J:9^<i:>^D^-^-{C{i. M<l^#:^^2f:Tlli|t-^ C aMV 3 5SRNA 
-fu^-^-^ CaMV 1 9 SRN AT^P^-^-. 7 U V-^S^I^^-Zo^ 

m^mM,x%m.-rhR\x b i s co/M^-yoL^^^ ^-fu^-^-m. 

m'i'Ut(D^^mmm-C^mt^'y\£y (napin).7r-fe;tU>(pha 
s e o 1 in) momi^^O-fu^-^-mt^mi^tl^o -^^IZ^ .hUCD^^ 
fl^-l^-'^-t\^X[tJ^^^)y^mMM9-l^-9-. Rubi sCO/h 
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bTp B I12U P35S-GFP (CLONTE 

Sfi^ij^©@e^ijs-^ 5 fe«c0T i y msB^u^ - Ft- ^ d n a ^^-r ^itfe x 

fe^ $ n/c R N A J: ^9 n ^ i^^^^itOES^j: \^xm\PK-tti\tx 

A^&xJtC^b^-^Jj^^n/cD N ATS) T ^ J: C 

< 2 >:^%Bj50^7^ y-X-^^0#^n- F-r^DN A 

5 7 ^ y - X-^^S^^ =r- F-r ^ D N A (i. 4^ ^ r> ij /j; ^(Dm^wt^^^m 
b/cp o 1 y (A) "RN A;6^i^ c DNA5^7'5 U -^lii^U. c DN A 
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^ K^y^-f V— i-^^ P C R (polymerase chain reaction) {ZX-jX 

mm-t^c tizj:-^x. mn^^c ti)<x^^o 

poly (A) "RNAOftfim^tt^UTJi^ ^ y ^ J - f^mmMi^^-:^^ 

m^Lxi^tiii^^^ vm^i^cDt'::^m^x^0i<. m^-fi^Mmmo^M. 
^ ^ u mmi)^ R N A ^ffl lii-r s {r t mm <x < mmo:>'p^x > r n a 

UT^#fc^RN A;i)^t>7^U zf' (d T) fi'f^c^ffll^Tp o 1 y (A) R 
^h^^mX^^o ^/c. ^R N A^JflHB -yr-T' p o 1 y (A) -RNA^#^ 
C icDT^^^^^v h (MP G Direct mRNA Purificati 
on Kit.CPG, I NC. ttll) ^fMLT^jfll^o 

cDNA5-r7'5';-®Xi5''J- — > ^K^m-f T^p - D K a SfrH" ii. 

^J<&W-r^-4:mDNA^Yb^^^^L. Ctl^^5-r■7-{rffll^TP CR^^T-9o 

^M^<0i}^m-^Ll^o RACE (Rapid Amp] i f icat io 

n of cDNA End:PCR PROTOCOLS A Guide 
to Methods and Applications^ ACADEMIC 
press INC. p 2 8 ~ 3 8 ) ^tT-:jT ti^g^l^o 

:i(DXof-^F CR(DmMiZlts c DN A5-r7'^ U-> —^^m c D N A^mi^ 
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—if^mi^^m^iat^ Po l y CA) ^RNA. J;-,T{i^RN A<£-ffl 

c DNA5-r7'5 U -^fPM-r-S/ctofCii. ^-Tpo 1 y (A) 'RNA^m 
MKL. CdT) y^-r^-^ ^ V^AT^^-T J^li^B?!! 

(CJ;-:.T^2^mc DN A^-^fi^U. m^^'y'^ -^^y-7> (Gub 1 e r an 
d Hoffman) fe^ :tij^'^-y<— (Okayama-Be rg) 
(Molecular Cloning 2nd edition^ Cold 
Spring Harbor press. 1 9 8 9 ) J: ^ c D N A 

^^f^-r^o ^ y -y^^iimMMiii^(DmiMAt<'_pfsi.^m^i::iis PCR^ 
fijfflb/c c DNA5-r7'^ U -fPi^^^y h (C a p f i n d e r PCR cD 
NA Library Construction KitCCLONTECH 
tt) m) ^ffll^T. P C R{CJ;oTc DN A<&±iilisUTt J:l^o ^©ck-^jrbT 
-^^bfcc DNAii. ^^^iS^b. U>757-®#iJP. P C R{:: j:5$iJ|5^^*1^--r 

/N^y ij ^v-t?--> 3 >ffl0-/o-y(r(i. ±Me©p c RT#t^n/cDN Attff 

>t©-5-&> 7:7^ y-x-^^^^c DNAic#mW7^ci:gl3^^ii.i^o ^/c 5' ^ 
»Jjrifii^DNAifM-<&^i>®>6^"M^ bi^o ::©J:^ (::aA/c«DNArr>t^. 

^m^^fzl-^^i^mLxmi^XhJ^i^o ^^iUt. ftt^Jf-ifiPiU/cDNAifH© 
C iiipg U D N A if Jt^-t^r ^ P - ^ > ^'^i^i-t' l^mW^ 

c DN A^-r7'5 U o->^#^/ci6cDX^ U --V^'lcii/N^ 
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3 y-VitfK P C R^ffil^Tt>cj;l^o ^tpfr, ^N^yj y-f-i?- V 3 >iPCR 

i:-7°5X ^ H p Mo s s 7 o xCRS^U^T^J^'y x. 'Jt:T-3ijJM109 
(Dj^mUmWA J 1 3 2 6 3 {i. W 8 ifi 1 1 ^ 1 9 0 J: ^ . ilfSSm^X^S 
IPjI^^^X^^XSSM^BfT 3 0 5 B 2^Ei^felcmo < it^M-r @ 

1113^) {ryy/^x h^*^{r^o-^lll^^it$nT*i^. Sf6#^FERM 
B P - 5 7 4 8;0^•ft-^$nTl^;5o 

-Sfit!|^-efetiOT-c-^ J; < ^ ^'Vx\ v^vy, ^^^^^ t^7U> 7 

^n- K-r^DN A<&>piJfflL/c. X©^ 7 ^ y -X^^^^^zj- K-T-SD 
NA0|X#fCol^TI^^^J•r^o 

^VX®^7^ y-X-^^^HitedFli, ^VXS3fe©po 1 y (A) +RN 
A^O^ti c DNA^-r^'^ U-^MS^L. ^^'^ U li*57^ y-X-^^^^^^rr 
- K-r^ DNA©^ffl^IJ{r^-:5l^Tii^R$tl/c7"D-7'^ffll^Tc DNA^^ 

K(D^]^n^t\^x{u yy ^ J -7.^)^mmi)m'mLxh^ti{iy-^ xm 

X't^^S^ cfc ^ ^ R N a ^ffl aj-r ^ {i. J; < JI«0^^/d: 0 ^ R N a 
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/cKtM-^^ ^ti^'ii. y^XRN AjC)i:^uy-if >^^'1'yJ y-r'{?--> 3 >^^T 

u R N A © R T - P C R J: Tl2#-r C <h/6^-e$ ^ o 

Gen Ban k r'-i^^-x J: ^9 ^i'^ U S*^:7 ^ 7 - X^^:^^;^itfe-/-[r 
^^Uffil^tt^W-r^ v-n-r 7i-X>7^d:^®E S TK^iJ^G e n e t i x Ma c 
^©y-7 H'j/a.T^ffll^T^^-r^o #^>tl/cE?(Jcb. ^^^-^ U 7:7^ y-x^ 

fi^^^r^ {I *j I ^Tis^¥ $ nr I > § k^ij ^^t? t^^c^ti^o ® mj^® d n a if 

-< V- i UT P C R {^T±ii|iM bT#^ C ?>o C ©it*SifJt0i^XII£^"iJ^ 

\U 9cKUmo:>ii^K^ x-^yUL^ T^P-^i: LTj^3l^^o 
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SB^iJTJi 3 8%. i^mmnX'lt 5 0 o /Co ^fSD^ISi^iJ 4 T# t>n/c -7 7 ^ 

S / o X S R S^i^lt-r^^->i U hT • n ij J M 1 0 9®J^®$5^#A J 1 3 
3 7 9(±. ^fi^g^l 0^ 2 0 H*^t>. ilMS^XUMK^tf^I'^'X^Mj 
W^)5t (M#^3 0 5 B:$:S^i^mo<{irUm-T@ 1#3^) [zy^^X 
h^^tC^O-^HI^WI£$*XT*5J9. SieS-^FERM BP-6 1 4 9 ;i)^'N'-^ 

8 2 A(DT I J 199-208). 29 (Sfi^iJS^ 2 4 ®T ^ 

y 302-314). 30 imm^- 2 4 ® T ^ y 5 1 3-5 2 7) 

nj:<i:•/{)^•?>^t^$t^^^^»0£^lJ^W■r^— :^^DN A. 22lO^\ fS/t^ n?)t^»i[i^ij 
i: ffi^fi^^Sie^lJ^ W-r ^ -:^SI D N A U. Ctl^^-f^^-^-Km^-X 

^Ul>o ilfe-f-^IXt#UcJ:9 <^:-r^««^O^RNA. i*^(Cj:oT(i, po 1 y 
(A) "RN Ai: «9 c DN A^-^^U. dtl^^MfC LT P C R^fi^^ o l#'^>n 

/c D N A >t {lis^ K ^ ^ - jr n > {^m^mtm^mm u . r ©ig^E 
mt^^^y^) (i^-rxsj^^^^ y-x^^^j^itfeT-iffi^ti^^-r?. 
^/c(i. mm.\^fz.r ijmmu-^^^^')miy^ x^^'yy ^ J -y.^B. 
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n/cDNASffitJic DN A^-f U-©X^ U > ^^(Cffil ^^ d <L-;0^-T§ -So 
^/■c. itj5^^lX#UJ:^ i:-r^ffi^©^RN A. m^l^Ji-yXit, poly 
(A) "RNAck^^-^lSiU/c-^^mc DN A^^Mfr UT. R A C E <&^t T 

1 < {i«m©{itt-e© 1 < (ii$cf®(DT $ y ^®g^. if A. mn. 

ctoT(i. mm'^o^mi^r ijmi)^^^L. ^©ct^^^xT^ y^©®c^7&^\ ^> 
0 %j^Ji(D*ai^tt^w 5 7 y - x^g^#^stt^w-r ^ t ©t*) t j: 

2;6^<^ 4 O^IM. ^ L < 2;6m^.2 0^, $t>ir, 2 ;i)M^> 1 0 ffi T * -S , 

Lxh. mm.Ks 5i)-^ih4 o%&i±(Dmm^^mL. y-x^mmm^m 

5 7 7#@©T ^ yM®rH1^;:fcl^T. 6 5 %^±(Dnmfk^m-t^:: tx^^o 

e nB a n k t^j: ^0T^-^^-X^ffll^T^ ^^^y V i^^'yy ^ y -X^fmM 
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ti)^-l:-^^c t^'en'J-mmTar^I^itL ipman-Pearsonfe 
^S^fflUfcGENET I X-MAC (itfe^MMV 7 h -^^T. V7hO:r. 

'?'tmm^(Dm^umztm-tz-:^^4-^-^miK s* RACEfe. 3' ra 

^KT^^fcJ^O'^ls Soluble Protein Expression System(INVITROGENtt)-^^ 
Tight Control Expression System aNVXTROGEN^:) -^f^, QIAexpress 
Systeni(QIAGEN^d:)/d: tO) h ij^^i^^t ^M^^ ^glS^ ^ ^ - {I B.^^^^ 

■t ^ ^ u - > ^mm-ttufxi^o Mii^cDmmyjmK-D^^x piant 

Molecular Biology, A Laboratory Manual (Melody S. Clark (Ed.), Spiinger)'^<i: f 

- Kt-^DNA^{^if-r^Jii/x U trStaW^. ^^m.W^/c{±N-y 
-N' hn-N-J:^ hP V^^^T-^v'y (NTG) I) L < iiMF^^^CDil'^A-X^M 

^/c. ±IS©J:-5^j:^S©em> ^A> XitmixLmiUt. 
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E^ij#-^4 {cfs«©msis^ij©-9 1.^ i^m^-^- 56-2407 ^ymmmn. 

^-yrjf. *Bl^ti;&-«iftl>DN AlKl±. '^"J;i(f 5 0 %J^Ji0^g|^tt^5^f 5 D N A|^ 
±;^)■<^^-<:7'~^J y^XX. ^inj; J9+ai^tt;6MSi^DNAri51±;&^VN-i'7"U ^VXUtj: 

°C. IxSSC, 0. 1%SDS, 0^U<(i. 0. IxSSC. 0. 1%SD 
S^n{fJ:C^o C©J;-5fd:DNA®^iJiUT(±> TIS ( e ) X(i ( f ) ©D N A 
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( e ) nmm(Dmmmn4 iztm(D^mm\\(Do 'j^-i-x < t 5 e ~ 
2 4 0 7i}^h,u^ikmmmm\.<it^mm^mmnmtx hvyj^y ht^^ 
^TTv N V y x-r ^ d n a o 

( f ) nmm<Dmmm^2 3 ictm(Dmmnm(Do ^pfi < t. 1 5 

6-2405 S^SIB^iJ^ U < (i^®fflffiK^3£@B^iJ <t X h U > v ^ > h 

''j:^#TTv N -r y 'J XT ^ D N A o 

(2) ^^^-^ ^/c(i^VX©»i*:;6Mi^fei^:DNA^ii$^U. 7°^X^ 

( 3 ) poly (A) "RNA^^^il^(Ccl:oT^>^IuU^ - h -^^ - AX 
^9 SW® c DNAKfrM-^fP$^. lZ#t-^o 

(4) m^^'^^j^y^ y -x^^mmmi^^fzim^^ x^y ^ y-x^s^^ 

^JiL^^fPMb. ^>/^°^®lfeJa'^^^-{CcDNA7'fy^U-'^:^-lt. 

ffll^T@&^® c DNA^X^ U-^>^XTt^l^o 

(5) ^7^^ KKffJtOT^ y^Se^jT^M^S^T^kT^^^v-^^^^L. RACEfe 
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ant Molecular Biology-A Laboratory Man 
ual (M. S. Clark (eds.), Springer) irjr lait $ tl 

^ o 

m(Df^^mMi3mzr^i.^xmm-r pmoss ; oxSRs^-^^^y-x^ 

f}immMmi^(Dl 5 6#@(DJtg*CDATG^'^t;±»{tf C{'N d e I 

-t^-r h<£-> t/c2 4 0 5#g©^X®T^frB amH I ^f-T h^. ^tl^tlO^U 

FIP*-t^^ h ^^t:X-i {^T^HfV > Ufc^^ I ^/c P C R J: o Tf«tiJP 

ii^tp ETSa^Ndel. BamHI izxm^t-t^o ^Yb U/c^tl^tlOD 
NAii. Tti^a-xYjVMMMl^^k'^xmm-t^o Xfi-^^ 7 ^ 7 - 
M«feT-®|^^{C{±B amH I -f-'f h;{)^-#^-r^0T\ h^i^^i^iib. PCR 
^j:(hm:oT^M^AtlTfe< T7^~'u-X«5l^fffr{r J:oTgW1^-r X®if 

^vbTmiit- ?.o ^i^fc^^^y -x-^jiSimmmiii^i}^ a t g 3 k ^^i(tf-r 

i^:^»iS^ijf^tJf{::J:«9?ilI-r-So ::©^^^-*E. coii bl2 1 
(DE 3) p L y s E J^M^^ D 7 A "7 ^-H-ZJ - ;U ^ T > t° •> U >^'^t; 
L Bi^ttlTiS^^-r^o ^®^^f*(iP C R/j: <^f{C J; oT^®if Arr>'r^filiL. 
a L B mmxmm „ M^JI S D S ^#i;>r-;bD - 

>^''M®^jrT 1 0 O'C. 3^m4 y^^K- hL. SDS^i^UT^ 'j;PT 
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X-g^fiJc^^ii. X^ p-Xi7y~^^f-y -;P{Cfpffl$-tJ:^ i:. ^'"^ ^ 7 

mjj^-r^:^^^^ h-xM;6-^-x^p-x{c^^u. /-x;:?^-«-r-5.o ^ 

x^p-x:Rc57^7'^^^y-;ufc5-7^ y-x^ij^^^^fpffl^-i±s(c(i. ^ 
7 ^ y -x-^^^SX{d;^-7 ^ y -x^i^^m^tg^Wt-^lfiasS^T;i^^'>^ 

Afc^:KU. A{cx^ p-xRcK;^'5^f-y - ;u^-a-t:-^^S^ii 

}SUT^iJ;l^o jfl#&c/5-7^ y-x^ig^sx(im^m^{r[s:S'fi:-r^:^i^ 

y-X-a-JI^SCKti^ X^ p-x^C/7^7'^^f-y -;u^-a-i;7j<-^ 

0t Ul>o t/c. ^^£^^^{^1^2 8~4 2°C, L< (i3 5-4 0" CCDfgjSl 
F^s #{r 3 8°C|tj^T-*)^:: <^:W^ Ul^o fi^> ^^^B^® ^ 7 y - X^/j^S¥^ 

K> Mn C 1 2. Z n C 1 2. N i C 1 2{r J: T^Sffi'l4;6<Pl#^ tl-?. 0T\ d 

SiS?t(w]!inx.^;^'5^5'f-y -yi/^a^'x^' p-xcD^^{i^ ;^"5^f-y-;i/ 5 

mMJ|^_h. Xi^P-X 1. 5mMii(_h;(?WiST^^o ^/c. SJ5c^?r:^{::JP;t § ^ 
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miijET-cDg|ssaiRiii^x(i^©-^T*)oTfc. ^m-^-^^m^ib^hio mm 
mm) . £b^i^{i2 4 0 7-2 5 1 7{r^t-@B^j (3' mmmm.) . ^/c. 

^(J^@e^lJ#-^2 3 {rfcl^T^±^*#-^l ~ 1 5 5. ^:2,C^(i;2 406-2765 
-K-r^DNA{C, ^0DNAn- KM{rt@|^fj:mRN A (-fe>XRNA) 

^ J -x-^mmm^mML. ^y^y-xm:tv=fm^At<muir^o -^^ 

>^-tr>XRNA) ^%?a-r^cfc^ CrfjfSDNAfCiSM^nTO^^^-i^N 

^ 7 ^ y -X^^^f|stji^®-g[J0SfT>t. 0^ L < ±»ttn- K5Ilt®|^j 2 

0 0^^?^je^±{r?^■r^^?>xRNA<&^^at-^J;9frii^^nTl^^^^. :: 
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^^TBiif -5 C a MV 3 5 S RN A^D^-^-, C a MV 19SRNA7° 
a^-^-, y y^)) y^f^mmy'u^-^-^, #feMT|gia-r ^ R u b i s 

(n a p i n) . 7r-ir:^-U >(phaseolin) HcDitfeT-CDyD^-^ 

i^^ — :}^-. Rubi s C 0/h+f-:7'\n.^ >y h 3 ' m^iiL^(D ^ - I ^ - 

umt-t^ T^mm^mm^mm-r ^ct t^x ^ ^ o 

^ JPij^y^^ (Pro. Natl. Acad. Sci. USA, 86, 145 (1989). 
TIBTECH, 8, 145 (1990). Bio/Technology, 6, 923 (1988). Plant Physiol., 87, 
671 (1988). Develop. Genetics, 11, 289 (1990). Plant ceU Tissue & Organ 
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Culture, 33, 227 (1993)) . Ti^"'D^<^ -f- U A-^ (Plant Physiol.. 91, 1212 
(1989). WO94/02620. Plant Mol. Biol., 9, 185 (1987). Bio/Technology, 6, 
915 (1988)} ^ JLU^ hurfsU- (Plant Physiol., 99, 81 (1992). 
Plant Physiol., 84, 856 (1989). Plant Cell Reports, 10, 97 (1991)) (Dl^-ftl(7) 

^^"--f-'f ^;I/:^'>>5fc{Cfcl^T(i. J:.>y"V^i^ ^ — y ^ (embryogenic) ffiUfe. 
fe^C^Ji. IS-*?^ < ^3 0 H*Mi 4 0 B07fe^®^0K$lj^^^t^n(f J;c^o 1^ 1 g 

Mffi®-y--r hi7 4~y^-^t:MSmjiL (Murashlge and Skoog, Physiologia 
Plantrum, 15, 473-497 (1962)) iCX^m^-T^o BiMTT. 2 MrH^jiM U/c^. 

y-vm^xmrn-t^o ccDt^. Mtk-7-i7-tLxmh^fzix^^m^mmitm 

(Cotyldonary nod) ^^l.^^ Z tt)<^^ T u^^^ ^ t! itl&CO 

LBA4404. 058. Z70 7 /j: <^:-^ffi{,>;S ^7$)^. E(t L < (i. 

Z707;&^'cfcC^o^^^-^i. PMON530 (Monsanto Co. ) {rg&^jtfe-f^ 

(Direct freeze thaw) (An et al. , Plant Mol. Biol. Mannual A3:l 19, 

1988) fl^iZJ:^X. TVay<^y^^) y ^ y r 'yJ^yx (Agrobactenum 

tumefaciens) Z 7 0 7 (Hepburn et al. , J, Gen. Microbiol, 131, 2961 (19 
85)) }r7°^X~ K^#A-r^o -lO^y ^jlji^T?f^MlS^U/cTrp/N-^-r 
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U ^I^li. —m^mL. 5 0 0 0 r pm^ 5 ^^-rHlit'll^ b> B 5mm^MKmM]-t 

^B5*§±lfe (;^7">:i^V^^^XGamborg)B 5±^(Exp. Cell. Res., 50, 151 (1968). 
;^7'>^Vl/i:7"B 5 ^ 3%X:57p-Xo 5 ^ > v^;l/T ^ 7 ^ V > . 10 
yfzM IBA, T-t? h v/'J >::^'>^W) 2 5°C, 2 3 B^PbI 

TtMIt (6 0 //Em-^S-') ©^#TT3 BFn^J$«-r^o ^^JC. T -5" 'J 

A<&|^i-r ^/cfeflB 5.^±t!l (5 ;t/M Ov'yl/T^ /^U 1 0 Omg/L 
7^;U^^'>iJ>^ lOOmg/L =i -e-f v SOOmg/'L 7 9 

^ -> A ( cefotaxime) ) {r T 4 H Pe^ 2 5 °C T S 0 ±§±1^3^^ L ^ck ^> ±§ -5 o ^ 
B 5±f±-{jl (2 0 Omg/L^^v-r ->>) (rT±^«i-So 1 2 :^ /-J T 
■s';l/f-'>rL- h;&-^'?^^$n^o >Itl^> B5J#Jte(0. 5 8mg,/L vKPU 
5 0mg/L :^■:^^-r TigSU. ^- h B 
Sigife (1 0 A^M I B A) (C^t. ^IS^if ^^11 L/c^ IJIKbL. 

0 2 (i. 5 :7 ^ y - x-^i^^ig© s D s - ^ ij T ^"J i K^yi/'i:m^'T<lij© 

m^m-o (kDa) ^^-To 

Bi4{i. y-x^^^^^g'^4{r3r^•rasJSpHCD^ffi^7f^-rgIo 

Bi 5 (i. ^ 7 ^ y -X'&^^ssi'^fc^t-r^ i :t-r y h-^i/of^fi^/fc-rigo 
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XJiG^. Y(iCX(±T^, M(iAX{iC^. K{iGX{±T^. D(iG. AX(± 
T^. H(iA. TX(iC<&. B(iG. TXJiC^. N{iG. A. T^?U<{±C^. 



< ^ -7 ^ y - x^^^^gttiiij^i^ > 

^f-o/Co HPLCJi, li^^lfi^X-rADX 5 0 0 (CarboPac PAl^^A, /n°;IxX 
{rlO~5O;t^l0^7^ y-X^fi^^m?g^^;!)nUT 1 0 0 ^ 1 iU. 3 2°C 

2. 5 mM X ^ D — X 

5 mM ify^^J—Ji^ 

5 mM D T T 

20 mM h U XJ^^MW^ ( p H 7 . 0 ) 

-Lie® {::UTSl^:^^f ^/c^. ^mmcDAi^^coj^^ y -ji^M^. 95 
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M^6~i omr^cD^^^^) (sa rsuYouj ) :^m^o. mm^.^m 
to. mi^mmi::rm^[.. - s o°cizxu^Lfzo mmLfzmm^.'^2 o o 
•Mi^^Myx~^im::xmwL. mw-M i ( 4 o mM i> u xi^mmmmi p h ? . 

0), 5mM DTT, 1 mM PMSF ^ >X7U:7 ^^;^^7;^^ U 

ai'^Ji. ^ ^ ^ DX C7?7;W<-r^^A-y ;tf/<-rpf ^A(Calbiochem- 

Novobiochein)tt) f£ t'(D y ^ JU^ ~ iCXMM M?^^ 4 °C. |<j 3 0 , 0 0 0 

< 2 >|^-r^>3^^i^ - (1) 

±^xnh>tifzmwim'^ 5 e o m i mmm 2 c 2 0 mM h u xi^mm 

«(pH7. 0). 5mM DTT) KrW-W^tLtz^ki^mi^m-f ^i- y^m^ a 
-7 h^^^y ^ (H i T T a p Q ; y Y j\y-7i/T^±m. 1- 6cmx2. 
5 cm) ^5^m^LfztiyI^K^L. "7 y ^ J - X'kJSiM^'^^^t! ^ 
*$-t±fCo ^l^T:^5 A® 5^g§cDM«?&3 ( 2 0 mM h U X:^M®/^( P H 
7. 0). 0. 2MNaCK 5 mM D T T) fCT:^ ^ A^i^f^ LTplNW^ 
>/N°^g;^^tv^Ufc^> 5 0ml (DmW-M4 (2 OmM h UX±<^^MIM(p 
H7. 0). 0. SMNaCK SmMDTT) llX^y ^ ^ - X-^/Sf^SiS 
tt^ :^^Aj{)^^^ffi^-ti:7to 
<3 >l^^^>3^^^ hi^-'^ - (2) 

±§E.(DMW>'Mi^ 7 5ml ^iitjff- ^-yCPormembranes MW C 
0:1 0, 0 0 0; X^^ h^(S p e c t r a {CXn. 1 0 L©«/^ 

5 (2 OmM h UXiiM«^(pH7. 0). 0. 0 5M N a C 1 . 5 mM 

DTT) tr^^LT. 4°cx—mmfr[^fzo mmLfzm^^mmmo xn^tLtz 

II^Stelt-J':t >5C^^ h^'^yy ^ -:^yA (DEAE-TOYOPEAR 
L ;MV-^±m:. 2. 2 X 2 0 cm) (C#fcL> x:7 ^ y -X^5^?i^n§tt^^ 5 
^izmm^'ittzo ^0 ^T;^ 5 A© 5 5 {CTt^ ^ A^^^ UT^|2B^# 
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3^ 2 0 LO. 0 5M~0. 35M0Na 

±ieTi#^n/c'^Hi?s^i 6 om 1 i^^y v ^yyv-^-fi o ; Am 

i conM) ^ffil^xe. 5m 1 (r^gliUfCo d ©^IM 3 m 1 -To^^yl/^ 
jii^DV N i^-^ :7 A (Superclex 200pg; :7 r ^l^-^ i^Ttt 

i^. 2. 6cmx6 0cm) IZ^X^fZo ii ^ ^(D^mittmiiMt. mnmQ (2 
OmM h U p H 7 . 0). 0. lMNaCK5mMDTT. 

0. 02%Tween 2 0 ) ^ffll^T^X-:. fco ^1) U/-c#®5>©-5 ^ 7 ^ 

< 5 >^N-r KD^>/T^^°^-r H^P^ h^'^^^^- 
yyWitiiT^lil Ufc^ 7 ^ y -X^jS^S«M^H^ 25ml 'fr>hiJ7° 
7^1 0 {rT^lib> ^i^fC, (0. OlM Uy^^hU^AMfj 

^(pH7. 0). 5mM DTT. 0. 02% Tween 20) ^i^H^TlSt^ 
^5^^^^To /Co #'a>n/cMli-^l^ 1 . 2 m 1 l;^s6|5]^ifr/f^{rT¥iT 
'fbU/c^^-r KP4^i>T^^°^-I' h7^75A (Bi o-Sca 1 e CHT-1 
:^5^yKttig. 0. 7X5. 2 ) (r-gt 5 "7 ^ 7 - X^^Sm'/Stt^PM $ "ti" 
/Co ti'yl^^. 7^77A^tt05i^M (10ml) © fftlMMfCTrifc^f L/if*. 2 
O^^A^C^^U. 0. 0 1M~0. 3M©'J >M^^@£^la^Wir/^)^i:fT^ 

?Stt®^^llIfil(C LT U ^ D V b 7 ^ y -X^^^Slli> 2 m 1 ) 

>/N°^®«(i^^2 0 0 gT-^)-^/Co t/c. ^^Sfi{i5 7 0 0 
nmo 1 /m^XM. ^>^<^m^fz<0(Ditii^'mtm2 S ^mo l /BffB^-'m 



wo 98/49273 PCT/JP97/03879 

- 32 - 

mmm^aOit-mmt. affltt}-^®i^2 o o ojgTfe^. h i t r a pqiz^^b^^ 



1 















m g 


nmol/h 


nmol/h/mg 


% 




1915 


20700 


11 




HiTrapQ 


1092 


48800 


45 


100 


DEAE-TOYOPERAL 


540 


33000 


61 


68 


Superdex 200pg 


1. 79 


26500 


14800 


54 




-(1) 0.51 


12600 


24700 


26 




-(2) 0.20 


5700 


28500 


12 



< 1 >^T-Mao^ 

(1) ^)Vh'sk^u^v^''^-y^- 

^:7^-7^5A (Superdex 200pg; 7 r iyTttS^) fr{ft-U:^^o 
7!7 5A©^#Ybi-^m{is M®-?S6 (20mM h U X^MWfS( p H 7 . 0) 
X 0 . 1 M N a C K 5 mM DTT^ 0. 02%Tween 20)^ffll^ 

T^T-^/Co ^©l^m. ^-7^ y-X^JS^«0i>T-Mii, |S^75kDa~95k 

D a i^t^^nfco 

( 2 ) 4^ «; T ^ U ;^T = Ky;L^TO^1<»J (Native PAGE) 
25M h V X-i^mipH6 . 8). 1 5 % U -fe P 0. 0 0 1%BPB) 
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^MA. nMWM^y-f)\^t b/Co C®1f>^;H 0 ui 1^1 {)%if.^)T ^ ^} )l 
V^JV im—it^mShW:. -^JU^YjUI O) IZ^L. O. 025M hU X 
- 0 . 1 9 2 M 1; >mmm( pHS. 4)T40mA.*^60 ^Hicii b/io 

^©Tii^m. ^^fi(±^ 90kDa~100kDa tm^^^tlfZo 
( 3 ) S D S - >J T ^ U ;I^T ^ K^Vl/«m}i^lj (SDS-PAGE) 

:7 ^ y -x^fiX^S^ 1 0 ^ 1 i «9 > MAo:>-^>zfjimnM ( 0 . 0 6 

25M hUX-^^(pH6. 8). 2% SDS. 1 0 % U -f? p - /U. o%/ 
jUij-ThJ:.^ 0. 0 0 1 %B PB) ^l;P;i^«?S4'-Cl^>5gilPl^U> « 

^^1<S(l-t^>3^>'Ui: LfCo >IcD1^>y;H 0 y« 1^1 0 ~ 2 0 % ^''^ -l^Ji > h U 
U;l/T^ KyVU (^-^b^^o°oi^) {rfitU. 0. l%SDS^^t.^O. 0 2 
5M hUX-0. 1 9 2M ^-~U '>>«?t (pH 8. 4)T4 0mA.^^7 0 
:^^S(lU/Co -^IcKf^^ '>7U'^X hX-r-r >fia^fe^«y h (^^ 7 -< t'X ^ tti^) 
fCT^feU/Co 2 iZ^-to ^©M^. 90kDa-100k 

D a iJS^^n/Co 

< 2 >SfKMi®-/aS 

Htjfa® "y-y 4 J - X-^fig^^jgttiPJj^jfetr L/c*-< T > a ^ ® ?aS^#T ( 2 
8X:. 3 2°C. 3 6°C. 4 0°C. 4 4 4 8 5 2°C) /-X-^iS 
^ll?S'&^?BIJ^U/Co #S^£:^{rJax./c#^-^{i, 2// 1 it/Co 3 2°CT0^ 

y-X^j3^^*(i. *^2 5~4 2° C{r^fc^|EBlTS14^^^U. 
3 5-4 0 °C#i£T^ fco 

< 3 > ^j^StS p H 

H4-1 1) -e^7^ y-X^«0gt4^»U/>io 5 0mM 

^ji-ymi^mM (pH4-6). 50 mM u >mi7^]^M.mmm (pH5. 5 

~ 7 . 5 ) . 5 0 mM ti'X - h U XMW (pHS-T), 20mM HUX- 
( p H 7 ~ 8 . 5 ) , 5 0 mM ^5^^' 'J ^> > - N a O HMff/t ( p H 9 
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-11) ^ffli>/co ^/c. ^RmmKm:^fzmmmu. 2 n 1 t\.fzo m^^m 

U4 X K^>ffi#S!j^^^L/Co *7t. C a C 1 2. C u C 1 2. Mg C 1 2{iPl# 
^^:;6■^'{5i^c!:■M^i6^>t^^j::;6>•o/c;6■^. Mn C 1 2. Z n C 1 2. N i C 1 2(iPl-# 



2 



SS^JO 1 0 0 

3- KT-fe hT ^ K 0 

N-JL^Jl-^V4 i K 4 0 

C a C 1 2 115 

C u C 1 2 10 1 

Mg C 1 2 9 6 

Mn C 1 2 3 2 

Z n C 1 2 4 2 

N i C 1 2 6 8 
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< 6 >^^p H 

5 0mM ex h i; XJ^M®'^ ( p H 5 ~ 8 . 0. SmMDTT^^t;), 
X(i2 0mM h V X-i^mmm-m (pH7~8. 0. 5mM ^ 

X\ mm^^yty^m^^ u-^ hV'7y ^ - ( 2 ) Tl#<^ti/c5 :7 ^ y -x^iS^ 

pH5~7. 5®|gaiT-^^-r^^f3o 

< 7 >s^ias 

2 0mM hUX-:^MM« (pH7. 5mM DTT^^t;) jrr. 
-ryJ->5Sm^ D-7 h^-'57^ - (2) Tlfi^nTt^^-f y-X^/i5cS?m[il^h^2 
8°C. 3 2°C. 3 7°CX(i4 0°CT6 O^-r >4-^a:- h L,/c^. ^7^y-X 
-^fi^^^Sti^iJj^t/Co ^©Mm> 2 8°C~4 0 "COlEligTiitjsEl-l' 

>^^K- hM^^T^7^j:}6^-p/c3^^BS|x irJtg^bT 8 0 %~ 1 0 O%0^Stt^W 

L/Co Cltl^ U >^7Uj^> F'^'/f-^''— -tf (Achromobacter protease K ^P-)tM^ 
X^tt^) {rxS 7°C. 1 2BfreimYl:U> -^7^5=- KifmtU/Co #^>tl/c^7°^ 
K-M^-^^3tlgHP L C (:^5A:':7;j--^-X ^^Bondasphere( 0 2. 1x150 ram. 
Ci8. 300A). '^;i--^-Xt±M(^ Urf^Ttt)) (rfitU. #^-7°5^ Kirrit^^^^ 
TOb/Co ^iS^{C(iO. 1%TFA ( h U ■7;l/;tai^M) ^m^. r-frh-^hU 

/c#'^7"f- K0T ^ J wmw^mmmm^ i ~ 3 {^^-To ii(-f . ::n -^©^ 
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8 0°C{r^^U/c|Sm^<>y-7T- ( 1 0 0 mM^'fb'j ^-^A, 1 0 OmM h UX 
-:^^(pH8. 0)^ 1 OmM EDTA. 1%SDS) i^i® "7 x y 

jin-ju (2 4 : 1 ) ^jpx-. nzfmw^niK :i(Dm^m^4v-v9 2 5 o x 

mELlZXmmmi. 4°CT-9 2 5 0 X 3 0 ^Fem^il^M Ua:ic^^#/Co ^© 

\ (Di^x.^ju\£i2ti-7r:^.- hmmjKizmmi^. mm±RN Ati^tzo m^ntz 

^RNA(±2. 3 8mg-e^o/Co 

CCD^RNA^A^s :tVzf (dT) -feyUa-XT^;^ /^^ffll^/c p o 1 y (A) 
"RNAW$g4^^y h (STRATAGENE CLONING SYSTEMS 
^±m^ iZ^L. poly (A) "RNA^^^ffMUs 42. 5^g®poly 
(A) ^RNA^mtz. 

_hSe® K {^xm^tlfzp o 1 y (A) ^RN A;6^t?>3t$ii-^^^S u p e r 
Script I I (GIBCO BRLttig) ^fflC>T-2f:iIc DNA^^jjJc 

u/co ccDcDNAm^mi)-^'h^y-i y ~-x^mmmcDNA^mmi-^fz!6iz. 
p cR-miz-.k^mm^n'^fzo p cRizmh^^y^^-^-it. 2 Ti^/g u 

7(::^-r— 2^m:^U ^ l^^f- K (@a^!j#^6~2 2) ^^j^Lfz, ^-f^^ 
•7-©E^iJ(r4ol^T> RliAXiiG^. YiiCX(iT<&. M(iAX{iC^. K{i 
GX(±T^. DUG. AX(iT^. H(lAs TX(iC<&. B(±G. TX{±C^. 

N(±G. A. T^u<{ic. xit^y^y (^S(it4^^-9->f->) -en^' 
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7°^^v-i:UT. 5' (A 1 6 ) . A 2 (K^lJ 

#-^7) . A3 (@a«^8) \ A4 (nmm^9) ) . S- #jy^^v-{rD 
' CD' 1 (@S^J||^2 1) . D' 2 (ie^iJS-^2 2) ) (Dftl<^^^-l±c!:. 5' 
fiJ-r^-Yv-tCC 2 (0S?IJ#-^1 4) ) . 7"5^v-{CB' 1(ISE^IJ# 

N A/&^'±ii|iS^n/Co C^ttfrH-^^T AiJ' P-^>^-><y h (INVITROGEN 
BY^imy ^mi^XZT^Xi KpCRI I {1^5^ D--=.>^^'L. tgi»^(J^mif 

a^-r ^ D N A KfjtT-^ ^ ;6^■^;^)^ o /Co 

ilfeT--hT©tie^#^-r^/c^6{C. RACE^>y h (3' Amp i f i nd e 
r RACE Kit ( C L O N T E C Htt$g) ) ^Ml^T^ 3' R A C E ^fi^ 



fjfec DN AM-^tl^^iltr, 5' #jy^-rv-irC (C 1 (E9iJ#-^ 1 3). 
C 2(m^lJ#^l 4)) . 3' mzt^^^-\Z\-t^^}zi (dT) iT>^-E^-|J^ 

C J; ^9 MJtr^St-^ D (D 1 (ffi^iJH-^ 15). D 2 (E^m^i)- 16))^ 
5' 'fiijy^-rv-fC. 3' 'fflij7°5-rv-{r(i:tUn-' (dT) -T>^-:^5^-7 
-^ffll^TP CR<&tT-:>/Co ^©l^m. CI (SS^m-^fl 3) . C2 
14) (t^Urr(dT) -T^T^-y^^-^-TitiPsL/cDNA^I^gyjr. D2 
OS^m^lB) i4-'j3'(dT) -T>^-^^-rv-T-P CR^fr-./ci:^ 
^^2 4 0 Om*?t©DNAKffjt7!)-«it(lJSbfCo ^ fc. 5' «ij7"5^^-frC 
(C l(@e?lj#^l 3). C 2(@£^1J#^1 4)) , 3- #j7°5^v-(::{d:;e-'Jn' 
(dT) -T>:^-•7'5-r-7-^ffil^TP CR^^Tl^^ $ 9 UT#^>n/c 
5' fljy^-r-T-frE (IS^iJ#^17) . 3' imjT^^^v- 
\UX'^^}zS (dT) -T>7^7-y^^-T-^ffll^TPCR^^f-^/Co 
t^-rtlC^-^fc^ *^3 0 Oi^S^rt^DNAifK-^iiiPiU/Co 
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-^6). A2(Sa^J#-^7). A3(@£?iJ#^8)^^C^(iA4(Sl^iJ#-^-9)) . 3 
' #J:^^-r^-{r(i:t U =/ (d T) tTyi7-Mm^m-r^-:f^4-7-^mi.^x 

^ B ( B 1 (se^js-^ 10), B 2 inmm^ i D^^i^tBs (.m'^m^f 1 2 )k 

3' mizm\^^V=f (dT) -Ty:^-7°^^^-^;Hl^TP CR^tf o/Co ^ 
©Mm> A©l^-rn©7°^^^-^ffll>/cc!:§|>. B 2 7°5-r -7-^,^1 
(r|^2 0 0 O^S^^ODNA^Jt'&^/Co A2. B 2 7^5 ^ ^-^^J I ^ 

T±tipsL/cDNAifM-*i5^P-->^~XfCo :^^@fi^(J^m^ L/c ^ 6. 5' m 

i)m^Lfzo ^/c. 3' #J{C(ipo 1 y (A) SS^iJch. ^®>J;f£(r<-/f- FrrK" 

N^MiJ;6m^2. 1. 3©Jli(r^^-e*J^9> ^fefilPCRfrj^oTtft^n/c^^S 4 
X'h^:Lti)^t)t^-^fz. ^"7^ /-X'^^jl^5^^S^#^-'c DN A^' D->^ 

^mT^^:: <^:}6^'S^ :l(DBN Amn^-fu-y' t UT c dn a^^ 

< 2 >^7^ J -X^mmmcDN A(D=t- \i^mi^±&(D^ u--y^^ 

poly(A)^RNA 3. 8;C/g;0M^Time Saver c D N A-g-^ 
4^ ^yh (Pharmacia Biotec \iVsM) ^ffll>T> 2 2^11 c DN A 
^^^L/Co #^>^/c c DN A^, A 7T-i^^^^ - A MO S S / o x (Am 
e r s h a m:H:M) ® E c o R I nmMnmmWm:iU^^^A.fim.. G i g a p 
ackll G o 1 d^^°^y^-v?>^>^y h (S TRATAGENE CLONI 
NG S YS TEMStti^) ^MC^T^ 7 r - >/n°^ M^f::^ «9 iA^ii, ^ 
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±m(D^^ 'j 0 c DNA^^y^ U 1 . 4 x 1 0 ' p f u Izm^T^ 

y r-'J^^^MMJ^-iy X. UhT-nU ER164 7 Sfl 9 

Qmrncomxyiy- h 1 4mc. yiy- hhtz>0 1 . 0 X 1 0 * p f u J: 
9{r^t^/Ca «in^ 3 7 °CT*^ 6 . 5«ig«L/c^. 7"b- h_h{ClF^fig$tl/c 
7 r- v^7°^-i^^^-r D >y >-7'l^> (Am e r s h a mtt^H y b o n d - 
N + ) fCK^L/Co 

#^>n/;^-r uyjiyy'iyyizMl.. < 1 >T#/;|1j5 4 OigiS>r^®DN AK/f 
)t^7^p-7lr^CN. ^tt^D->©X^ U--:::>i^^"^^f-:>/Co ±rE©l^ 5 4 0 

^^*f®DN AWfit^. mmmmE c o r i T7i^b^(rmmi*»;b. 1^5 4 ot^ 
mMcD4 y^- h(D^^m^^\^xmm:\.fzh(D^. dn A^^;b • ^m^x^ 

A(Gene Images 5^ U y^^^' . ~>x-t-A ( Am e r s h a mtt 
i^) ) ^ffii>T-7>'i/:tl^-fe-r >^<;l/U> mmo:)-)- ^ u y / y 

L/c7'a-y^irax.T6 0°CT1 6 Bfralo/N^ 7' ij -tf- ■> 3 y^fr-^fz. ^ 
^;I/^tl/cDNA^>^ai-r^/ci6©tjL^* (T;U7^7 y 7;*-X7r ^--ir't^liJA^yU 
■t\y^-(ymm \U 5 0 0 0 Ojg{C#|RLTfflC^/Co C ©X ^ U > rJ'lr :fe 

t ^T^tt^ n - >©«i^^#/co # ^tifzmmmt-D\.^x±:s^tumK ltx 

-lisa©l#tt^ P-><^Jii/x U hT • n U BM2 5. 8(ri^^$-ti, 
V >^-^M?K:^±tfe±T-i^«-r^:: c D N A^-^t;"^^ x i V^^^- 

pMO S S / o X - CR S^^^|±}U/Co ^©7°^X ^ K0if Ac DN A0fi-$ 
{t^ 2. 5 k b T*) o /-Co $ b ©7°5 X i KTMif J M 1 0 9 
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if A c D N A (Dmmmmommiat Xaq DyeOeoxy Term in 
ator Cycle Sequencing Kit(Perkin-Elm 

nmmmmm^A iz^-t 2352 mmi^ ^ fi^i^mmmm ^ 
^4:sir>'@e^ijii-^5 ir^ufco :io:>T umtm^Kit^ ^^mnrn ^^m^fz^ =1. 

2 1 5-2 4 4). 2 (ffi^lJH^ 5 pfi. T 5 7 6 1 ~ 7 9 ) S:^' 3 (Mm 

#-^54'> T i y^#-^7 5 6-7 6 9) i -S:-r^g-p^/0^-#ft ^ "7 < 7 - 

5X$KpMoss7oxCRS ^i^Wt^^ >' i U b T • 3 U J M 1 0 9 
M^^i^A J 1 3268 ^^8#1 1^190J;^3^ am^^^rr^SffK 
^^X^^XHS^^Pjf (M#-^3 0 5 0*ffl^Mmo < {rra -TB 1 # 

3-^) (ry^-^^x i>^^^{c^'r}-§a^$fe$nTfc«9> sies-^ferm bp 

- 5 7 4 8yb<H^^rLTl^^o 

^Vm^^y ^ y- X'^^^Sit^^T-^&'a-ti-D N AKff^t^. IIM^^iJ 3 T:1# ^tlfz 
Zf'^Xl KpMos s / oxCRS^^^lJK^^No t iTf^fbUs T^"'D-xy 
Jim^^MKHL. WAmn^^ML. MU/cDNAif>t<&«-P''d CTP 
}rT5^;Ut-^C c^fr J:-,T#/-Co ^RNAiLT(i^VX7fe»!ia-?- (Ifl^ms 
~6Mr^) cJ:<9 SD S ^y-;l/fefCTiW^U/c^RNA 3 0 fi g^mi^tZo 
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/N^:7''J ^V-tf--> 3 >>S-^fTo/Co IxSSC. 0. 1%SDS, 6O°C0^# 

S-yX^a:>Wi'VcML \ 7~2 0 BO^l 2 5 m g^?S^^~^4iT?L#^ffl 
l^T^^UfCo C:©^##iff:: 3 m 1 © 2 X C T AB ( 2 %-fef-;H> U ^ f^;PT > 
■t^'i/A yu-^^ K> 0. IM h U XJ^^M®^^ ( p H 9 . 5). 1. 4M 
NaCK 0. 5 % y;U7^-/ha:.^y-yU) <&Jpx.ra$-t±. 6 5"CT10^ 
KMMU/io d:n^7 T^I^^ >^^-7*0-7Vl/-v >y ^ X (5 0ml) 

3 m 1 ©^pu^yl/A : VT ^ yUT/l/rr-;l/ (24:1 (v/v)) ^y!ja;tM-^;6^ 
{^•MfPL. 1 2 0 0 0 r pmT l O^ram.CNU/Co Jim<& 3 m ] ®^Dn^;l/A 
: ^ VT iyl/T/H3-;l/ (24:1 (v/v)) (CTM^tBL. 1 0 0 0 0 r pm 

T2 5^rBlit'C,^L/Co M>i:^_hfi 1 . SmUC^r^U. 1. 5m 1 ©-r VT ^ ;bT;U 
=i-;U^lra;tMfnU. 1 2 0 0 0 r pmTl S^rs^, 4 °C{CTM^L^ LitF^^^f/Co 
7 0 y b«^^;t^ L> 1 m 1 © T E U/Co 

4 ^© 1 M© 1 0 M U ^ /^-f^J^^iP;! TMffi bzRpl^T 4 Bfl'sl^g U 1 2 
0 0 0 r pmT 1 5^K> 4 "C^CTit^C^ U/Co 2 M 7 0 
%jr.^y-;KrT^#^L> 1 0 0 ;z 1 ©T E^®?t{r-^f?. U/Co 7x7 
-;!/ : ^ nn^f^;l/A (1:1 (v/v)) ^iin;i«#b. 1 2 0 0 0 r p mT 1 5 ^ 
ral^ 4°C{rTM^i:>L. 7YM^mz.o c©7K]l^j:.^y-;U?5b^{cftU. 'M^7 

0 Igj^U. 1 0 1 ©>^Jif^;HiP757-;t^";f.- bMlUJc 
{I'^^L^RNAchb/co #'=>tL/c^RNA{il 8. 1 n ^Xh-^iz, «I©^R 
N A^M^j^ts^^^S uperScriptII(GIBCO B R Lid:$i) 

1 ^T-*m c D N A U /Co 

© c D N AM^t/;0^ 7 -7 ^ y - X^5?^Sit{5-f gp^p^H-^ P C R {C J; ^ 
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*lTt/^^^^J;i9— ^m^tUd''^^^;^-^ K (E^iJ#-55-2 5 . 2 6 ) tLX^Jj^ 

1^2 5 0Jt&S5!t®DNAKff>t*^'iti|iS^tlfCo d ©IW^^-^ T A ^ a > 
h ( I NV I TROGEN BV^IM) *ffll^T:/^X $ Kp CR 2. 1 

icf^u-^y^' Li^mmm^mm b/c <t c ^ . ie?tj#-5i- 2 7 {Cri^-r 

^.n/co ^^^^ u y-x^s^^Siffii^tt^^-r^^>D^ ?^xv-ft 

m^y^ y -y^^mmcDNAU^mni}mh>nfzttMbb^nfzo 

< 3 >37VXiEj35fe5 7 ^ y-X-^Jj^^^c DN A® ^'D-.r. 

SD S -y ^ y -jl-^iZX 1 . 3 mg®^RN A^ttdi L/Co fttilli 
tf<£-^'J 3'd T-tryl/u-X?!?^ A (poly (A) "RNAfM^^y h : S TR 
ATAGENE CLONING S YSTEMSttM) {rfitU> 1=^ 6 g © p o 
1 y (A) "RN A^^l^L/Co ^1 ©"9 -^l^ 2 g © p o 1 y (A) 'RN A;6^t. 
TimeSaver c D N A-g-^^^y h ( P h a r m a c i a biotech 

c DNA^A ■7r->^<^^- AMO SS7ox(Amersha m^±m') ©E 
c o R I $lJPW^^»tft{::|a^iA^/c^, Gigapack III Gold^N" 
y^-i^>:r^yh (STRATAGENE CLONING SYSTEMS 

M) ^mi^^xy T-i^n^^izm'oi2<-^'±v-^ X(D c dn A^-rr^ -^mm 

LtZo -fXJf6^ ^^^7'^ )) 1. 42xl0'pfu/^ gK^ ^7 

-DNAT$)o/Co 

^VXc DNA^-r^'^ ';-;6^'^ 1 . 5 x 1 0 'p f \xiZ^B=i-t^y r-i^^. 
^zL^V c DNA^-ry^ U-il^^iw, ^-rP>y>yiy> CHybond- 
; Am e r s h a mttM) {rfe^ LEI^ b/Co 1 *Sc©7° b- h ir^^f^ L. 2 ^tfe 
®y >7'L^>^e^L2-{?^y h^ffl:tU/Co tf-^n/c^ >7'Iy >{C3l^U. < 2 > 

Ti# ^>n/c ^> p 7 ^ x> 7 ^ y - x-^^^fi c d n AmnT-^'T^mn^ 
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ffll^TX^ ';--r^y^^'^^To/Co CcDDNAISPitJi. Gene Images^ 
y^^ia^^Xy^I^ (Am e r s h a mttM) ^;HC^T"7;l/;t l^-tr Y > ■7^;!/ 

h<&lxSSC. 0. 1%SDST\ l-tr^^h^O. IxSSC. 0. 1%SD 
S-e6 0°C{rT^f o/co M*#TTlirtt©^ a->©fftffl^^ 1 5 f«|* 
fro I ^X±M t I^a X ^5"J - ^ > ^J^''^ ^ ^ frl mii V) ^ t.MYb L ^ P - > 5 

-hfBl^tti^ u- >^E. col i BM25. 8 {li^^^-y:, cDNA^^t; 
7°^X ^ K^^«9 mb/Co ^ '^(::^ >1©^^X = KT\ E. coli JMIO 
9 J: <9 -/^ X i KD N A ^liM Li^SSi^ijm/f-m t 

5 ^ a- t>© — p MO S S / o x S R S J^XE^Wffi J: <0 . 

pMossioxSRs (DmKmrat. m^m^ 2 3 jc^-r 2 7 s 0 j; 

«9^c£^@e^ij^WbT*j«9. 7 5 OT^ y^^&^'S.^j;^^^^ y -x^jjJciSi^^n- 
FUTi^/co flfe®^ D->©jf AKff>t{i. pMOSS i oxSRS®^i©J;*9ffi 

±£©J;-9 {rbT^t.nfc^^^ y-x-g-^^S^n- K-r^DNA^#i:D 
N ASffit^^tTT^^X ^ FpMOS S 1 o xSRS,^Un-r^:^y ^ U t T • zi 
'J JMl 0 9 0?^M*5^I*:A J 1 3 3 7 9 {i. TO94fil 0/^20 B;^)^ta>. ii^ 

-^FERM B P- 6 1 4 9;i)^■'N--^$tlTl^'5o 
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mmm 5 ^ y- x^^mm^ n - k-t ^ d n a ^^ts^ / ^ mn^j-'&i^m 

T^""D^<^-7^U r>A<^bTLBA4404. ^} -K^ ^ - tLX p B I 

12 1 CCLONTECHtt) ^ffl!/^T> ^^P-f 5? ^X>{C5 "7 ^ 7 -X^Jj^^ 
^©DN AifM-^aiAbfCo p B I 1 2 1 {i. p B I N 1 9 E!35fe®7°5X = KT 

^— ifTOstfe^ (NPTii) . y/N°u y-^^^^fe^^-^T^-^- (No 

s - t e r) . C aMV 3 5 S7°D^-^-, GUS ( /3 - i^Vl/^ P Jz^--t^') 
m^^-t^o CaMV 3 5 S-fxJ^-^-(DT'i^iZ^tSma lUm^^^. Z. 
^nV^U-^^^^-P B I 1 2 1 {r, «^iJ3Tl#^^n/c^i>> U ^^^y^ 

J -y!.^fi^mmm^^mn^^ALfzo ^y ^ j -x^mmmMOij'^B r a i 

Se^lJ^Se^iJ#-^4 (r*JC^T 1 382#@;6^^>252 9 # |eI ^-C©±ilS^ 
-^ia-DN AKIfjt^T7:7'"P-X>fVl/«^^7clj{IJ;i9ifi^UfCo COrr^^^pBI 1 

2 l©Sma l-*)-^ h(C5-r^-'>3 >b7to CO^-Yy-i/a y&jicM^mi^ 
T^nvoi U tT • P U HB 1 0 1 ^^®fe^^/i>^ X ^ 

K^iiMU/Co #btl/c&^;t7"^X ^ K©-9^^ CaMV 3 5S7°P^-^ 
-fr^y ^ y-X'^^^mDNA«ffK-/&-^"iifrf&]^{rJti^U/c^i® (T>f-fe>X) . 

iEfflr&i^(rii^b/ct)© (-fe>x) ^i0^2aiiiRU> ^ti^'ti. pb i crs 

l^CKp B I c RS 9 t^^bfz, 

mi^fZo =yy ^ y-X-^Jj^^^jtlET-^-^trpMO s s / o x C R S^N o t I 

m^fbu. ^-7^ y-x^^^^itjE-T-ifK-^T^-'p-xy^bmtiii^fjjr J: 

b/Co dCDDN AifM-©No t I ^ifrM^d NT P^ffll^/cT a q^'J^^- 
•ifSf&(::J:-pT7^;U-r >U^ 3' «IJ{C AJ^m^3^|ii$-ti:/c C R S rr)t^#/Co 
— pBI 12UiSma U^'f[:U> T#p -X^Vum^^llf'Tiaill^^OD 



wo 98/49273 PCT/JP97/03879 

- 45 - 

NA^WMU^ d TTP>&ffil^TT a U y ^--ir-^^cCtr ct S' fiJilTi^ 
M^mu-^^fzpB I 1 2 1/Sma I ^#/Co CRSI^ffit^pB 

112 1 /Sma I {r5-ry-V3 >L/Co Z.(D^^ 3 Visifc^/f^^ffl C 

o^VxU tT • nUHB 1 0 l^?^M^mUfCo U^tltzMm^^^Ji^-f^X 

^ FDN A^iaigL> c:n*$iJPM^*E coRK BamHI, Xhol (D^tl 

xmm»T«b. tfa6^±tt^fp^u/co fpiSu/-cMa^±-{fegi;6^i?>. mm^ 

7°7X$ F©9 C aMV 3 5 Sya^-^-lZtiL. ^-X^^^?^ 

MM]ii^t<iE:f^\^i::m^[^fz^(D^mzf. p B I s R s 1 t^Hi^fzo 

Jiia® J:9 {-bT#i^tL/c:/^X ^ K^. Cti'^^^tsi^ X. U hr • 3 U HB 
10 1 i:T^'"D/<^T-U -^ALB A4 4 0 4^ h U '^T ly > ^ -f 7^ ^ > ^'t- 

i{C<:t i9T^-p/<i>T-U '^ALBA4404 (Ca^AL/Co 
< 2 >?iM^Sm 

y^i-Xi-CDmMUmt&iyoXoi^ff^fZo iyu^^^-^Xi- (Arab 
idopsis thaliana) ©a^Ji. fSzKMS^. 1 % T w e e n 2 
0<^:#t:8 0%:r.^y-;U{CT5^fBl. ^l;<l%Tween2 0^^i;l 0% 

^> 1 %ffiM.^,T^'D-XjrM^t. MSi^iljl (MSgg^^igifeCMurashige and 
Skoog, Physiologia Plantrum, 15, 473-497 (1962)), B 5 ^ >\ 1 0 g / L 
X^D-X 0. 5g/L MES. pH5. 8) {r^t^/Co ^n^. 2 2°C. 1 

y '>A©fji§«^2m 1 ©L Bi§itT^To/Co Ctl^^ 5 0 m g / L ^ ^-7^ 

2 5mg/LX h UT^h-^^Ti^y^WOL B;^±-t!l(r^llU2 8 °CT:\ 1 0 
ig«U/Co ^ST^MU, M^^fflSl^Si^itfe (1/2MSJ^, I / 2 fj' y ^f. )vy 
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(Gamborg)B 5 ^ 5%X^t3-X. 0. 5g/L MES, pH5. 7 
(KOH) . mmmmi::Oi^J\yr i y^mmA^O . 0 4 4;aM. t/c 

lyjUry i^yhCSi lwetL77)^lL^/cJ9200//l (M^^MJ^ 0 . 0 2 

%) inx.^) (ra^©OD6oo;6-5 0. 8 {i/i^Scfc-^ {^ml/co 

AtlT. 4 0 mmH GT 1 5 5>r^Mlib/Co 2 ;()^ t> 4 ilPelT^ M-f-^Sfe/Co i|X 

L MES. pH5. 8. 0. S %mX ; :t- h ^ U-y'^^^ MiRmmmM. 
tiJl^-'yV > (mmm&l O Omg/L. (*I»S5 OmgX 

L) ^Spx.^) C::T2 2°CTtg*U> Bttm^S&L/Co immJifr ^ig 

^9 y-x#a^^Mb/co 'i^m^siz^-to 



mm (7°5x ^ K) 



y-X-^Jt (mg/g ) 



?^M^m#: ( p B I c R S 1 ) 
( p B I c R S 9 ) 
( P B I s R S 1) 



0. 
0. 
0. 
0. 



2 0 
0 0 
0 0 
2 2 



sitM$nfc^7^ y-x^5^^^. ^y-^y-x^f^m-MMi^ 
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mmm 

(i) mmA : »o^^jc^tt 

(iii) mmm s o 

(iv) : 

(B) #±t!i : PM—TB 1 5# 1 

(C) TU : 

(D) i+| : MMU 

(E) H : H:^a 

(F) ZIP : 1 0 4 

(v) zjye^-^mMiQ'^m^^ 

ami^ -.yu^v t°-7^^ 

iYd^y\L=i.-^ : IBM PC SM 

(C) ^fp'>X7^A : PC-DOS/MS-DOS 

(D) y7 hr>^-7 : patentin 

(vi) ia^ftfiil7=-^ 

(B) milSH : 24. 10.97 

(C) ^^ : 

(D) #Sge^ : B368AW20P628 
(vii) %o:>)^Wcf-^ 

(A) Hill#-^ : JP 1997111124 

(B) {±ll|iB : 28.04.97 

(2) mm^w^m-t^mn 
(i) 

(A) S$ : 30 

(B) : T ^ y ^ 

(D) h;J?D>^- : %m:^ 

(ii) la^J®^^ : '^r/f- K 

(v) :7 7^>v > H§y : tt^relgP^v^^ K 
(xi) : gS?lJ#-^ 1 
Phe Gly Trp Cys Thr Trp Asp Ala Phe Tyr Leu Thr Val His Pro Gin 

15 10 15 

Gly Val He Glu Gly Val Arg His Leu Val Asp Gly Gly Cys 
20 25 30 
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(2) nm^^2icm-r^mm. 

(i) nmcD^m 

(A) S$ : 19 

(B) mm :Tiym 

(D) h;J^p V?- : mm'-{k 

(ii) Mm(Dmm k 

(v) > h§y : ^mm^y^ k 
(xi) nm : nm^^2 

Pro Val Ser Val Gly Cys Phe Val Gly Phe Asp Ala Ser Glu Pro Asp 

15 10 15 

Ser Arg His 

(2) nm^^3izm-r^mm. 

(i) mm(Diim 

(A) S$ : 14 

(B) mm-.nym 

(D) h^j^pi^- : mm^ 

(ii) S2^lJ®aS : ^7°^ K 

(v) -7^^^ > hm : '^m^-:^^ K 
(xi) nm : 

Tyr Asp Gin Asp Gin Met Val Val Val Gin Val Pro Trp Pro 
1 5 10 

(2) nm^^4izm-r^mm 

(i) iS?iJ®M 

(A) : 2569 

(B) mm : mm 

(c) m<Dm. : zi^^m 

(D) h^^ni^- : W.m^ 

(ii) nmomm : cDNA to mRNA 

(vi) mm 

(A) : ^zL^V (Cucuinis sativus) 

(ix) nmcD!wm 

(A) mm.^m-tti^ ■. cds 

(B) ^^iiLm : 56. . 2407 
(xi) nm : 

AAAAAACAAC CCTTCTTTTA GTTTTTTGGG TTTGTTTCTT CTTTTCTTCT CACAA ATG 58 

Met 
1 

GCT CCT AGT TTT AAA AAT GGT GGC TCC A AC GTA GTT TCA TTT GAT GGC 106 
Ala Pro Ser Phe Lys Asn Gly Gly Ser Asn Val Val Ser Phe Asp Gly 
5 10 15 
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TTA AAT GAC 
Leu Asn Asp 
20 

GTG AAC GGT 
Val Asn Gly 
35 

TCT CCT TCT 
Ser Pro Ser 
50 

TGC TTT GTT 
Cys Phe Val 

TCG ATT GGG 
Ser He Gly 

AAG GTT TGG 
Lys Val Trp 
100 

GAA TCG GAG 
Glu Ser Glu 
115 

CCG TAT GTT 
Pro Tyr Val 
130 

ATT CAG CCT 
He Gin Pro 

TCG TCG AAA 
Ser Ser Lys 

GCT GGT GAT 
Ala Gly Asp 
180 

AGG ACC CAT 
Arg Thr His 
195 

GGT ATC GTG 
Gly He Val 
210 

ACG GTT CAT 
Thr Val His 



ATG TCG TCA CCG 
Met Ser Ser Pro 



CAT TCG 
His Ser 

CCG TAC 
Pro Tyr 

GGA TTC 
Gly Phe 
70 

AAG CTG 
Lys Leu 
85 
TGG ACT 
Trp Thr 

ACT CAG 
Thr Gin 

TTC CTT 
Phe Leu 

GGG GAT 

Gly Asp 
150 

GTT GTT 

Val Val 
165 

GAT CCG 

Asp Pro 

CTT GGA 
Leu Gly 

GAC AAA 
Asp Lys 

CCA CAG 
Pro Gin 
230 



TTT CTG 
Phe Leu 
40 

ACT TCG 
Thr Ser 
55 
GAC GCG 
Asp Ala 

AAG GAT 
Lys Asp 

ACA CAC 
Thr His 

ATT GTG 
He Val 
120 
CTT CCG 
Leu Pro 
135 

GAT GAC 
Asp Asp 

GAT GCA 
Asp Ala 

TTT GCA 
Phe Ala 

ACT TTT 
Thr Phe 
200 
TTC GGT 
Phe Gly 
215 

GGC GTA 
Gly Val 



TTT GCA 
Phe Ala 
25 
TCC GAT 
Ser Asp 

ATA GAC 
He Asp 

TCG GAA 
Ser Glu 

ATT CGG 
He Arg 
90 

TGG GTT 
Trp Val 
105 

ATC CTT 
He Leu 

ATC GTT 
He Val 

TTT GTC 
Phe Val 

TCG TTC 
Ser Phe 
170 
CTT GTT 
Leu Val 
185 

CGC TTG 
Arg Leu 

TGG TGC 
Trp Cys 

ATA GAA 
He Glu 



ATC GAC 
He Asp 

GTT CCT 
Val Pro 

AAG TCC 
Lys Ser 
60 

CCT GAT 
Pro Asp 

75 
TTT ATG 
Phe Met 

GGT CGA 
Gly Arg 

GAG AAG 
Glu Lys 

GAG GGA 
Glu Gly 
140 
GAT GTT 
Asp Val 
155 

CGA AGT 
Arg Ser 

AAA GAG 
Lys Glu 

TTG GAG 
Leu Glu 

ACG TGG 
Thr Trp 
220 
GGC GTG 
Gly Val 
235 



GGA TCG 
Gly Ser 
30 

GAG AAC 
Glu Asn 
45 

CCG GTT 
Pro Val 

AGC CGA 
Ser Arg 

AGT ATT 
Ser He 

AAT GGT 
Asn Gly 
110 
TCA GAT 
Ser Asp 
125 

CCG TTC 
Pro Phe 

TGT GTC 
Cys Val 

ATG TTG 
Met Leu 

GCG ATG 
Ala Met 
190 
GAG AAG 
Glu Lys 
205 

GAC GCG 
Asp Ala 



GAT TTC 
Asp Phe 

ATT GTT 
He Val 

TCG GTT 

Ser Val 

CAT GTT 
His Val 
80 

TTC AGG 
Phe Arg 

95 
GGG GAT 
Gly Asp 

TCT GGT 
Ser Gly 

CGA ACC 
Arg Thr 

GAG AGT 
Glu Ser 
160 
TAT CTT 
Tyr Leu 
175 

AAG ATC 
Lys He 

ACT CCA 
Thr Pro 

TTT TAC 
Phe Tyr 



AGG CAT CTC GTC 
Arg His Leu Val 
240 



ACT 
Thr 

GCT 
Ala 

GGT 
Gly 
65 
GTT 
Val 

TTT 
Phe 

CTT 
Leu 

CGA 
Arg 

TCG 
Ser 
145 
GGT 
Gly 

CAT 
His 

GTG 
Val 

CCA 
Pro 

CTA 
Leu 
225 
GAC 
Asp 



154 



202 



250 



298 



346 



394 



442 



490 



538 



586 



634 



682 



730 



778 
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GGC GGT 
Gly Gly 

ATC GGA 
He Gly 

GTC GCC 
Val Ala 
275 
TAC AAA 
Tyr Lys 
290 

GGC CAG 
Gly Gin 

AAG ACT 
Lys Thr 

GGT GGC 
Gly Gly 

CAG CCA 

Gin Pro 
355 

GTG GAT 

Val Asp 
370 

GCT GAG 

Ala Glu 

ATC GAC 
He Asp 

GAA GAC 
Glu Asp 

ATG ACC 
Met Thr 
435 
AGT ATG 
Ser Met 
450 



TGT CCT 
Cys Pro 
245 
CAC GAT 
His Asp 
260 

GGC GAG 
Gly Glu 

TTC CGT 
Phe Arg 

AAG GGG 
Lys Gly 

GTG GAG 
Val Glu 
325 
CTT CGC 
Leu Arg 
340 

GTG CTT 
Val Leu 

AAG ATT 
Lys He 

GAG ATG 
Glu Met 

GGT GTT 
Gly Val 
405 
TAT GGA 
Tyr Gly 
420 

AAA TCA 
Lys Ser 

GAA CAT 
Glu His 



CCC GGT 
Pro Gly 

TCG GAT 
Ser Asp 

CAA ATG 
Gin Met 

GAC TAC 
Asp Tyr 
295 
ATG AAG 
Met Lys 
310 

CAT GTT 
His Val 

CCG CAG 
Pro Gin 

TCA CCA 
Ser Pro 

GTT CTT 
Val Leu 
375 
TAC GAA 
Tyr Glu 
390 

AAG ATT 
Lys He 

GGG AGA 
Gly Arg 

ATA AAT 
He Asn 

TGT AAC 
Cys Asn 
455 



TTA GTC 
Leu Val 

CCC ATC 
Pro He 
265 
CCC TGC 
Pro Cys 
280 

GTC AAT 
Val Asn 

GCG TTT 
Ala Phe 

TAT GTT 
Tyr Val 

GTG CCT 
Val Pro 
345 
GGG CTG 
Gly Leu 
360 

CAT AAG 
His Lys 

GGA CTT 
Gly Leu 

GAC GTT 
Asp Val 

GTG GAT 
Val Asp 
425 
AAA CAT 
Lys His 
440 

GAC TTC 
Asp Phe 



CTA ATC GAC GAT 
Leu He Asp Asp 
250 

ACC AAA GAA GGA 
Thr Lys Glu Gly 



CGT CTT 
Arg Leu 

CCC AAG 
Pro Lys 

ATA GAT 
He Asp 
315 
TGG CAT 
Trp His 
330 

GGC TTG 
Gly Leu 

CAG ATG 
Gin Met 

GTC GGG 
Val Gly 

CAT GCT 
His Ala 
395 
ATC CAC 
He His 
410 

TTG GCA 
Leu Ala 



TTG AAA 
Leu Lys 
285 
GCC ACC 
Ala Thr 
300 

GAA CTC 
Glu Leu 

GCT TTG 
Ala Leu 

CCT GAG 
Pro Glu 

ACG ATG 
Thr Met 
365 
CTG GTC 
Leu Val 
380 

CAT TTG 
His Leu 

CTA TTG 
Leu Leu 

AAG GCA 
Lys Ala 



TTT AAA GGA AAT 
Phe Lys Gly Asn 
445 

ATG TTC CTT GGC 
Met Phe Leu Gly 
460 



GGT TGG 
Gly Trp 
255 
ATG AAC 
Met Asn 
270 

TTC CAA 
Phe Gin 

GGC CCC 
Gly Pro 

AAA GGA 
Lys Gly 

TGT GGA 
Cys Gly 
335 
GCA CGT 
Ala Arg 
350 

GAG GAT 
Glu Asp 

CCG CCG 
Pro Pro 

GAA AAA 

Glu Lys 

GAG ATG 

Glu Met 
415 

TAT TAC 

Tyr Tyr 
430 

GGA GTC 

Gly Val 

ACG GAA 
Thr Glu 



CAA TCC 
Gin Ser 

CAA ACC 
Gin Thr 

GAG AAT 
Glu Asn 

CGA GCC 
Arg Ala 
305 
GAG TTT 
Glu Phe 
320 

TAT TGG 
Tyr Trp 

GTG ATT 
Val He 

TTG GCG 
Leu Ala 

GAG AAG 
Glu Lys 
385 
GTT GGG 
Val Gly 
400 

TTG TGT 
Leu Cys 

AAA GCA 
Lys Ala 

ATT GCA 
He Ala 

GCT ATC 
Ala He 
465 



826 



874 



922 



970 



1018 



1066 



1114 



1162 



1210 



1258 



1306 



1354 



1402 



1450 
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TCT CTT GGT 
Ser Leu Gly 

GAT CCA AAC 
Asp Pro Asn 

GCC AAC GAC 
Ala Asn Asp 
500 

ATG TTC CAA 
Met Phe Gin 

515 
GCC ATC TCT 
Ala He Ser 
530 

AAC TTT GAT 
Asn Phe Asp 

CGA AGT GAG 
Arg Ser Glu 

CCT TTG CAT 
Pro Leu His 
580 

TTC ACT GGA 
Phe Thr Gly 

595 
CGT GAG ACA 
Arg Glu Thr 
610 

ACA TCC AAA 
Thr Ser Lys 

CCT ATC TCT 
Pro He Ser 

GCC AAA AAA 
Ala Lys Lys 
660 

CTT GAC CCA 
Leu Asp Pro 
675 



CGT GTT 
Arg Val 
470 
GGT ACG 
Gly Thr 
485 

AGC TTG 
Ser Leu 

TCC ACC 
Ser Thr 

GGT GGC 
Gly Gly 

CTT CTG 
Leu Leu 
550 
TAC TAT 
Tyr Tyr 
565 

AAT GGA 
Asn Gly 

GTG ATT 
Val He 

CGC CGC 
Arg Arg 

ACT AAC 
Thr Asn 
630 
ATT GAA 
He Glu 
645 

CTT ATC 
Leu He 

TTC GAA 
Phe Glu 



GGT GAT 
Gly Asp 

TTT TGG 
Phe Trp 

TGG ATG 
Trp Met 

CAC CCT 
His Pro 
520 
CCG ATC 
Pro He 
535 

AAA AAA 
Lys Lys 

GCA CTC 
Ala Leu 

GAA ACT 

Glu Thr 

GGT GCA 
Gly Ala 
600 
AAC CAA 
Asn Gin 
615 

CCA AAA 
Pro Lys 

GGC GTT 
Gly Val 

CTC TCC 
Leu Ser 

TTC GAG 
Phe Glu 
680 



GAC TTT TGG 
Asp Phe Trp 
475 

CTC CAA GGA 
Leu Gin Gly 

490 
GGG AAC TTC 
Gly Asn Phe 
505 

TGT GCC GCC 
Cys Ala Ala 

TAT GTT AGT 
Tyr Val Ser 

CTA GTG CTT 
Leu Val Leu 
555 

CCG ACT CGC 
Pro Thr Arg 

570 
ATG CTT AAG 
Met Leu Lys 
585 

TTC AAC TGC 
Phe Asn Cys 

TGC TTT TCA 
Cys Phe Ser 

GAC ATA GAA 
Asp He Glu 
635 

AAA ACC TTT 
Lys Thr Phe 

650 
AAG CCC TCT 
Lys Pro Ser 
665 

CTC ATC ACT 
Leu He Thr 



TGC ACG 
Cys Thr 

TGT CAC 
Cys His 

ATC CAC 
He His 

TTC CAT 
Phe His 
525 
GAT TCT 
Asp Ser 
540 

CCT GAT 
Pro Asp 

GAT TGT 
Asp Cys 

ATT TGG 
He Trp 

CAA GGA 
Gin Gly 
605 
CAA TAC 
Gin Tyr 
620 

TGG CAC 
Trp His 

GCG CTT 
Ala Leu 

CAA GAT 
Gin Asp 

GTT TCA 
Val Ser 
685 



GAC CCC 
Asp Pro 

ATG GTT 
Met Val 
495 
CCT GAC 
Pro Asp 
510 

GCT GCC 
Ala Ala 

GTG GGA 
Val Gly 

GGA TCG 
Gly Ser 

TTG TTT 
Leu Phe 
575 
AAT CTC 
Asn Leu 
590 

GGA GGA 
Gly Gly 

TCA AAA 
Ser Lys 

AGT GGA 
Ser Gly 

TAC CTC 
Tyr Leu 
655 
CTT GAC 
Leu Asp 
670 

CCA GTG 
Pro Val 



TCT GGT 
Ser Gly 
480 

CAT TGT 
His Cys 

TGG GAT 
Trp Asp 

TCT CGA 
Ser Arg 

AAG CAT 
Lys His 
545 
ATC CTT 
He Leu 
560 

GAA GAC 
Glu Asp 

AAC AAG 

Asn Lys 

TGG TGT 
Trp Cys 

CGA GTG 
Arg Val 
625 
GAA AAC 
Glu Asn 
640 

TAT CAA 
Tyr Gin 

ATA GCT 
He Ala 

ACC AAA 
Thr Lys 



1498 



1546 



1594 



1642 



1690 



1738 



1786 



1834 



1882 



1930 



1978 



2026 



2074 



2122 
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CTC ATC CAA ACT TCT CTA CAC TTT GCC CCA ATT GGG CTG GTG AAC ATG 2170 

Leu He Gin Thr Ser Leu His Phe Ala Pro He Gly Leu Val Asn Met 

690 695 700 705 

CTT AAC ACT AGT GGA GCC ATC CAA TCT GTG GAC TAT GAC GAT GAC CTA 2218 

Leu Asn Thr Ser Gly Ala He Gin Ser Val Asp Tyr Asp Asp Asp Leu 

710 715 720 

AGC TCA GTC GAG ATT GGT GTC AAA GGG TGT GGT GAG ATG CGA GTA TTT 2266 

Ser Ser Val Glu He Gly Val Lys Gly Cys Gly Glu Met Arg Val Phe 

725 730 735 

GCA TCG AAA AAA CCA AGG GCT TGT CGT ATT GAT GGG GAG GAT GTT GGG 2314 

Ala Ser Lys Lys Pro Arg Ala Cys Arg He Asp Gly Glu Asp Val Gly 

740 745 750 

TTC AAG TAT GAT CAG GAC CAA ATG GTG GTG GTT CAA GTG CCA TGG CCA 2362 

Phe Lys Tyr Asp Gin Asp Gin Met Val Val Val Gin Val Pro Trp Pro 

755 760 765 

ATT GAT TCT TCA TCG GGT GGC ATT TCG GTT ATC GAG TAC TTG TTT 2407 

He Asp Ser Ser Ser Gly Gly He Ser Val He Glu Tyr Leu Phe 

770 775 780 

TAATTTTTAT TTATGTARAG CTCAATGATT GHGTTGTTG TCGCTGTTGT TGCTATCAAT 2467 

GTATTTCTCT CCAAAAGAAA ATTATGTGTA ATTTGGAGAG TAATTAAGTG AGTKAAATTT 2527 

TAAATAARAC TACTTTTAAT TATTTATCAA AAAAAAAAAA AA 2569 



(2) mm^5izm-t^mm 

(i) m^cD^m 

(A) : 784 

(B) mm :Ti/m 

(D) h^P>^- : mm'-\t 

(ii) S£^IJCDS§S : ^ >/s°^M 
(xi) : IS^IJ#^5 

Met Ala Pro Ser Phe Lys Asn Gly Gly Ser Asn Val Val Ser Phe Asp 

15 10 15 

Gly Leu Asn Asp Met Ser Ser Pro Phe Ala He Asp Gly Ser Asp Phe 

20 25 30 

Thr Val Asn Gly His Ser Phe Leu Ser Asp Val Pro Glu Asn He Val 

35 40 45 

Ala Ser Pro Ser Pro Tyr Thr Ser He Asp Lys Ser Pro Val Ser Val 

50 55 60 

Gly Cys Phe Val Gly Phe Asp Ala Ser Glu Pro Asp Ser Arg His Val 

65 70 75 80 

Val Ser He Gly Lys Leu Lys Asp He Arg Phe Met Ser He Phe Arg 

85 90 95 
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Phe Lys 

Leu Glu 

Arg Pro 
130 
Ser He 
145 

Gly Ser 

His Ala 

Val Arg 

Pro Gly 
210 
Leu Thr 
225 

Asp Gly 

Ser He 

Thr Val 

Asn Tyr 
290 
Ala Gly 
305 

Phe Lys 

Trp Gly 

He Gin 

Ala Val 
370 
Lys Ala 
385 

Gly He 



Val Trp Trp Thr 
100 

Ser Glu Thr Gin 
115 

Tyr Val Phe Leu 

Gin Pro Gly Asp 
150 

Ser Lys Val Val 
165 

Gly Asp Asp Pro 
180 

Thr His Leu Gly 
195 

He Val Asp Lys 

Val His Pro Gin 
230 

Gly Cys Pro Pro 
245 

Gly His Asp Ser 
260 

Ala Gly Glu Gin 
275 

Lys Phe Arg Asp 

Gin Lys Gly Met 
310 

Thr Val Glu His 
325 

Gly Leu Arg Pro 
340 

Pro Val Leu Ser 
355 

Asp Lys He Val 



Glu Glu Met Tyr 
390 

Asp Gly Val Lys 
405 

Cys Glu Asp Tyr Gly Gly 
420 



Thr His Trp Val 
105 

He Val He Leu 
120 

Leu Pro He Val 
135 

Asp Asp Phe Val 

Asp Ala Ser Phe 
170 

Phe Ala Leu Val 
185 

Thr Phe Arg Leu 
200 

Phe Gly Trp Cys 
215 

Gly Val He Glu 

Gly Leu Val Leu 
250 

Asp Pro He Thr 
265 

Met Pro Cys Arg 
280 

Tyr Val Asn Pro 
295 

Lys Ala Phe He 

Val Tyr Val Trp 
330 

Gin Val Pro Gly 
345 

Pro Gly Leu Gin 
360 

Leu His Lys Val 
375 

Glu Gly Leu His 

He Asp Val He 
410 

Arg Val Asp Leu 
425 



Gly Arg 

Glu Lys 

Glu Gly 
140 
Asp Val 
155 

Arg Ser 

Lys Glu 

Leu Glu 

Thr Trp 
220 
Gly Val 
235 

He Asp 

Lys Glu 

Leu Leu 

Lys Ala 
300 
Asp Glu 
315 

His Ala 

Leu Pro 

Met Thr 

Gly Leu 
380 
Ala His 
395 

His Leu 



Asn Gly Gly Asp 
110 

Ser Asp Ser Gly 
125 

Pro Phe Arg Thr 

Cys Val Glu Ser 
160 

Met Leu Tyr Leu 
175 

Ala Met Lys He 
190 

Glu Lys Thr Pro 
205 

Asp Ala Phe Tyr 

Arg His Leu Val 
240 

Asp Gly Trp Gin 
255 

Gly Met Asn Gin 
270 

Lys Phe Gin Glu 
285 

Thr Gly Pro Arg 

Leu Lys Gly Glu 
320 

Leu Cys Gly Tyr 
335 

Glu Ala Arg Val 
350 

Met Glu Asp Leu 
365 

Val Pro Pro Glu 



Leu Glu Lys Val 
400 

Leu Glu Met Leu 
415 

Ala Lys Ala Tyr Tyr Lys 
430 



wo 98/49273 



PCT/JP97/03879 



55 



Ala Met Thr Lys Ser He Asn Lys His Phe Lys Gly Asn Gly Val He 

435 440 445 

Ala Ser Met Glu His Cys Asn Asp Phe Met Phe Leu Gly Thr Glu Ala 

450 455 460 

lie Ser Leu Gly Arg Val Gly Asp Asp Phe Trp Cys Thr Asp Pro Ser 
465 470 475 480 

Gly Asp Pro Asn Gly Thr Phe Trp Leu Gin Gly Cys His Met Val His 

485 490 495 

Cys Ala Asn Asp Ser Leu Trp Met Gly Asn Phe He His Pro Asp Trp 

500 505 510 

Asp Met Phe Gin Ser Thr His Pro Cys Ala Ala Phe His Ala Ala Ser 

515 520 525 

Arg Ala He Ser Gly Gly Pro He Tyr Val Ser Asp Ser Val Gly Lys 

530 535 540 

His Asn Phe Asp Leu Leu Lys Lys Leu Val Leu Pro Asp Gly Ser He 
545 550 555 560 

Leu Arg Ser Glu Tyr Tyr Ala Leu Pro Thr Arg Asp Cys Leu Phe Glu 

565 570 575 

Asp Pro Leu His Asn Gly Glu Thr Met Leu Lys He Trp Asn Leu Asn 

580 585 590 

Lys Phe Thr Gly Val He Gly Ala Phe Asn Cys Gin Gly Gly Gly Trp 

595 600 605 

Cys Arg Glu Thr Arg Arg Asn Gin Cys Phe Ser Gin Tyr Ser Lys Arg 

610 615 620 

Val Thr Ser Lys Thr Asn Pro Lys Asp He Glu Trp His Ser Gly Glu 
625 630 635 640 

Asn Pro He Ser He Glu Gly Val Lys Thr Phe Ala Leu Tyr Leu Tyr 

645 650 655 

Gin Ala Lys Lys Leu He Leu Ser Lys Pro Ser Gin Asp Leu Asp He 

660 665 670 

Ala Leu Asp Pro Phe Glu Phe Glu Leu He Thr Val Ser Pro Val Thr 

675 680 685 

Lys Leu He Gin Thr Ser Leu His Phe Ala Pro He Gly Leu Val Asn 

690 695 700 

Met Leu Asn Thr Ser Gly Ala He Gin Ser Val Asp Tyr Asp Asp Asp 
705 710 715 720 

Leu Ser Ser Val Glu He Gly Val Lys Gly Cys Gly Glu Met Arg Val 

725 730 735 

Phe Ala Ser Lys Lys Pro Arg Ala Cys Arg He Asp Gly Glu Asp Val 

740 745 750 

Gly Phe Lys Tyr Asp Gin Asp Gin Met Val Val Val Gin Val Pro Trp 
755 760 765 
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Pro He Asp Ser Ser Ser Gly Gly He Ser Val lie Glu Tyr Leu Phe 
770 775 780 



(2) 



(i) mwcD'^m 



(A) 
(B) 
(C) 
(D) 



: 23 



(ii) sa^ijcD^i 

(A) mm : 



mom : — 



(xi) mm : mmm^G 

TTYTAYCTBA CHGTNCAYCC TCA 



23 



(2) 



(i) se^ijottM 

(A) S$ : 23 
(B) 
(C) 
(D) 

(ii) mmm 
(A) mm 

(xi) @S^J : @e?lj#^7 
TTYTAYCTBA CHGTNCAYCC CCA 



i : mcDmm 



^i3^DNA 



23 



(2) mmmn 8 izm-t ^mn 

(i) mmcD-^m 

(A) : 23 

(B) mm : mm 
(c) mcDm. : 

(D) h;f.p>?- : mm^ 

(ii) mmomm ■. 

(A) H^&B^ : ^mmh 

(xi) ss^j : nmm^s 

TTYTAYCTBA CHGTNCAYCC ACA 



23 



(2) mmm^-QKm-r^im 
(i) mmoy^m 

(A) S$ : 23 

(B) : mm 

(C) mcDm : -^i 

(D) h;}^p>^- : I 
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(ii) mn(Dmm •. m(Dmm 

(A) mm : ^MA 
(xi) SB^lJ : iB^lJ#-^9 
TTYTAYCTBA CHGTNCAYCC GCA 23 



(2) le^iju^i ofcp-r^fffg 

(i) @B^iJ©ttM 

(A) : 26 

(B) mm : mm 

(c) mcom : -^m 
(D) h^.pi^- : w.m^^ 

(ii) mm(Dmm ■. ^(Dmw. 
(A) : ^mmk 

(ix) mmcDmm. 

(D) -tecDtf fg : 6#gj&(>'ii#@®>f ^ u^Tf- KNji-r y ■>>^. mm 

A. G. CXJiT^^-To 

(xi) : ran-^i 0 

GARGGNGTNM GNCAYCTRGT NGAYGG 26 

(2) mnm^i licm-t^mm 

(i) mm(D-^m 

(A) S$ : 26 

(B) : mm 

(C) : 

(D) h^i^Dv?- : [S^^y^ 

(ii) mmcDmm mcomm 

(A) I^iBJ : ^fm)M 

(ix) 

Ii. A. Gs cxm^m-To 

(xi) E^lJ : 1 
GARGGNGTNM GNCAYCTYGT NGAYGG 26 



(2) ffi^m-^i 2izmir^mm 

(i) se^y©ttM 

(A) S$ : 26 

(B) mm : mm 

(c) : -^m 

(D) h^sP-^- : mmt^ 

(ii) S£?iJ©M : 'fibOM^ 
(A) mm : ^Jj^DNA 

(ix) @e^ij®#m 
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(xi) iE^lJ : SS^IJ#-^ 1 2 
GARGGNGTNM GNCAYTTRGT NGAYGG 26 



(2) 3{C||t--Sttfg 

(i) nmcDnm 

(A) : 26 

(B) mm : mm 
(c) mo:>m : 

(D) h:i^av^- : tS|i:R 

(ii) mm(Dmm ■. iik(Dmm 

(A) tJ£B^ : ^m)M 
(ix) @B^lJ®#i5: 

(D) ^®tf fg : 31|g©7 U^f- KNIi^ y v-y^, j-t!l®N{i. A. G. 

(xi) ifi^ij : ae^ij#-^ 1 3 

GTNGGNTGYT TYGTNGGYTT YGAYGC 26 

(2) mm^ 1 4 izm-r^mm 

(i) E^ycDttM 

(A) 5$ : 26 

(B) mm : mm 

(C) : 

(D) hrnini;>- : 

(ii) : ^(Dmm 

(A) l^&B^ : ^m^k 
(ix) i£^IJ®#iJ: 

(D) #©'|f fg : 3#gcD7 ^ L/:tf- KNii-r y ;/>^. 'ftii^NJi. A. G. 

(xi) ffi^ij : E^lJ#-^ 1 4 
GTNGGNTGYT TYGTNGGRTT YGAYGC 26 



(2) mnmm ^^m-t^mm 

(i) 

(A) : 29 

(B) mm : mm 

(C) : 

(D) h^Pi^- : 

(ii) mncDmm ■. i\k(Dmm 

(A) mm : ^»A 

(ix) S£^IJCD#m 
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(xi) nm : IB^JH-^ 1 5 
TTYGAYGCNT CNGARCCHGA YTCDCGNCA 29 



(2) mm^i eicm-t^mm 

(i) nmo^m 

(A) : 30 

CB) «® : mm 

CO : 

CD) h^l^pv?- : [Illt't 

(ii) ^mcDUm : 'fifeCDl^^ 
(A) t5&Bj3 : ^Jj^DNA 

(ix) mmcDmm 

(±. A. G. cxm^m-to 
(xi) ffi^ij : sa^iju-^i 6 

TTYGAYGCNT CNGARCCHGA YTCDAGYCAY 30 



(2) nm-t^mm 

(i) mmcomm 

CA) : 20 

CB) as : mm. 
CO ^©m : 

CD) h^oi?- : mm-^ 

(ii) E^ijoa?^ : mcomm 

CA) H^^B^ : -g-^DNA 
(xi) ffi^lj : E^IJ#-^1 7 
GAYCARGAYC TRATGGTNGT 20 



(2) mm^i sizm-t^mm 

(i) K^iJ®ttK 

(A) : 26 

(B) «s : mm 

CO m©m : -^m 
(D) ^;^^pv^- : E^^it 

(ii) mm(Dmm 

(A) 1^0^ : -^^A 

(ix) 

(D) momn: 6#@:s.c;i5iig©7^L/3j-f-KN(±-ry ■>>^^ itfe©N 
A. G. cxm^m-to 
(xi) se^y : 1 8 
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26 



(2) mnm^i Qim-r^mm 

(i) mm(D^m 

(A) S$ : 26 

(B) mm : mm 

(c) mom : -^m 

(D) h^Di?- : Emiit 

(ii) mnomm momm 
(A) mm : ^jsdna 

(ix) Sd^lJCD#m 

(D) ftk®fffg : 6#@^a^-15#g®7^ U^t-f- KWi-r y v>^. fifeCN 
{i. A. G. CXiiT^^-To 

(xi) se^ij : nm^^i 9 

CCRTCNACRA GRTGNCKNAC NCCYTC 26 
(2) iS?(J#^2 0(rMt-:Sff$g 

(i) nmo'^m 

(A) : 26 

(B) mm : 

(C) mom : 

(D) h^oi^- : mmix 

(ii) E^IJCDM : ^omm 
(A) K^fiB^ : -^MA 

(ix) mnoiwm 

(D) ^®tffg : 6#g^^i5#g®p? ^ u^-f- KN{i^ y -^y^. itm 
It. A. G. CXJiT^^^-To 

(xi) @£^-|J : @e^IJ§-^2 0 
CCRTCNACYA TRTGNCKNAC NCCYTC ?fi 



(2) ia?ij#-^2 urM-r^tffg 

(i) 

(A) : 29 

(B) a« : mm. 

(C) : -:^m 

(D) h;i^oi^- : [S^li^ 

(ii) mnomm ■. iwm^ 

(A) IJSBj! : -^jj^DNA 

(ix) mnon^m 

{i. A. G. CXJiT^^^-To 
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(xi) E^lJ : Sa^lJ#-^2 1 
TGNCGHGART CDGGYTCNGA NGCRTCRAA 29 

(2) @B^ij#^2 2izm-r^mm 

(i) aa^ijots® 

(A) S$ : 30 

(B) mm : mm 

(c) m(7)m. : -:^m. 

(D) h;i^pv^- : mmik 

(ii) ^mcDmm ■. 
(A) mm : 

(ix) 

(xi) la^lj : SB^IJ#-^2 2 
RTGRCTHGAR TCDGGYTCNG ANGCRTCRAA 30 



(2) @e^ij#^-2 sjcM-r-stffg 

(i) Sa^iJcDttM 

(A) S$ : 2780 

(B) mm : MM 

(C) : ^« 

(D) h^u-:^- : amt^t 

(ii) Mn<Dmm : cDNA to mRNA 

(vi) mm 

(A) : y-rX (Glycine max cv. Clark63) 

(ix) 

(A) #m^^t-£^ : CDS 

(B) #;fe>fee : 156. . 2405 
(xi) mm : IS^(J#-^2 3 

TCTTCCATTG GAGGACCATT TCCTCCTGGA ATAGAAATAC TACCACACTT TTCTTTTTTC 60 
ACTTCTCTAA GTTGCTAAGT TAATTGCTCC TTCATTTTTT CACTCTTCGT TCTCGCGTAC 120 
CCGTGTCACG GTAACTCGTG GTGAAGTGTT CGAAA ATG ACT GTC ACA CCT AAG 173 

Met Thr Val Thr Pro Lys 
1 5 

ATC TCA GTT AAC GAT GGG AAA CTT GTT GTC CAT GGT AAG ACC ATT CTG 221 
He Ser Val Asn Asp Gly Lys Leu Val Val His Gly Lys Thr He Leu 

10 15 20 

ACT GGA GTG CCA GAC AAC GTT GTG CTG ACT CCA GGT TCT GGA AGG GGT 269 
Thr Gly Val Pro Asp Asn Val Val Leu Thr Pro Gly Ser Gly Arg Gly 
25 30 35 
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CTT GTG ACT GGT GCT TTT GTT GGT GCC ACA GCT TCA CAC AGC AAA AGT 317 
Leu Val Thr Gly Ala Phe Val Gly Ala Thr Ala Ser His Ser Lys Ser 

40 45 50 

CTC CAT GTG TTT CCA ATG GGT GTT TTA GAG GGG CTC CGG TTC ATG TGT 365 
Leu His Val Phe Pro Met Gly Val Leu Glu Gly Leu Arg Phe Met Cys 
55 60 65 70 

TGT TTC CGG TTC AAG TTA TGG TGG ATG ACT CAG AGA ATG GGA ACT TGT 413 
Cys Phe Arg Phe Lys Leu Trp Trp Met Thr Gin Arg Met Gly Thr Cys 

75 80 85 

GGG AGG GAT GTT CCT CTG GAG ACT CAA TTC ATG CTT ATT GAG AGC AAA 461 
Gly Arg Asp Val Pro Leu Glu Thr Gin Phe Met Leu He Glu Ser Lys 

90 95 100 

GAG AGT GAA ACT GAT GGG GAG AAT TCT CCA ATC ATC TAC ACT GTC TTG 509 
Glu Ser Glu Thr Asp Gly Glu Asn Ser Pro He He Tyr Thr Val Leu 

105 110 115 

CTT CCT CTC CTC GAA GGT CAA TTC CGA GCT GTT CTT CAA GGC AAT GAC 557 
Leu Pro Leu Leu Glu Gly Gin Phe Arg Ala Val Leu Gin Gly Asn Asp 

120 125 130 

AAG AAC GAG ATA GAG ATT TGC CTC GAG AGT GGG GAT AAT GCA GTT GAG 605 
Lys Asn Glu He Glu He Cys Leu Glu Ser Gly Asp Asn Ala Val Glu 
135 140 145 150 

ACT GAC CAA GGC CTT CAC ATG GTT TAC ATG CAT GCT GGG ACC AAT CCC 653 
Thr Asp Gin Gly Leu His Met Val Tyr Met His Ala Gly Thr Asn Pro 

155 160 165 

TTT GAA GTC ATC AAT CAA GCT GTC AAG GCT GTG GAA AAA CAC ATG CAA 701 
Phe Glu Val He Asn Gin Ala Val Lys Ala Val Glu Lys His Met Gin 

170 175 180 

ACT TTT CTT CAT CGT GAG AAG AAA AGG TTG CCA TCT TGT CTT GAC TGG 749 
Thr Phe Leu His Arg Glu Lys Lys Arg Leu Pro Ser Cys Leu Asp Trp 

185 190 195 

TTT GGA TGG TGC ACA TGG GAT GCT TTC TAT ACT GAT GTC ACA GCT GAG 797 
Phe Gly Trp Cys Thr Trp Asp Ala Phe Tyr Thr Asp Val Thr Ala Glu 

200 205 210 

GGT GTT GAG GAA GGC CTG AAA AGT CTA TCA CAG GGA GGT ACA CCT CCA 845 
Gly Val Glu Glu Gly Leu Lys Ser Leu Ser Gin Gly Gly Thr Pro Pro 
215 220 225 230 

CGA TTC CTC ATC ATA GAT GAT GGT TGG CAA CAG ATT GAA AAT AAA GCA 893 
Arg Phe Leu He He Asp Asp Gly Trp Gin Gin He Glu Asn Lys Ala 

235 240 245 

AAG GAT GCT ACT GAA TGT TTG GTA CAA GAA GGA GCA CAG TTT GCT ACT 941 
Lys Asp Ala Thr Glu Cys Leu Val Gin Glu Gly Ala Gin Phe Ala Thr 
250 255 260 
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AGG TTG 
Arg Leu 

AAC AAT 
Asn Asn 
280 
CAG CAT 
Gin His 
295 

TAT TGG 
Tyr Trp 

ACT GCC 
Thr Ala 

CCA GAC 
Pro Asp 

CAC CCA 
His Pro 
360 
GCT TCT 
Ala Ser 
375 

GAG ACC 
Glu Thr 

TAT CAT 
Tyr His 

GGA TGC 
Gly Cys 

AAG CAG 
Lys Gin 
440 
CCT GCT 
Pro Ala 
455 

TTC CTT 
Phe Leu 



ACT GGT 
Thr Gly 
265 

GAG CAG 
Glu Gin 

CAC AAT 
His Asn 

GGT GGA 
Gly Gly 

TTG GCA 
Leu Ala 
330 
ATT GTC 
He Val 
345 

AAG AAG 
Lys Lys 

TGT GGA 
Cys Gly 

CTT GGT 
Leu Gly 

CAC GCG 
His Ala 
410 
ATT GCG 
He Ala 
425 

ACT GCT 
Thr Ala 

TCC CAT 
Ser His 

GGA GAA 
Gly Glu 



ATT AAA 
He Lys 

ATG TCA 
Met Ser 

GTG AAA 
Val Lys 
300 
GTG AAG 
Val Lys 
315 

TAT CCA 
Tyr Pro 

ATG GAC 
Met Asp 

GTT TTC 
Val Phe 

GTA GAT 
Val Asp 
380 
GCG GGA 
Ala Gly 
395 

CTT GAG 
Leu Glu 

TGT ATG 
Cys Met 

ATT GTG 
He Val 

ACC ATC 
Thr He 
460 
TTC ATG 
Phe Met 
475 



GAG AAT 
Glu Asn 
270 
GGT CTG 
Gly Leu 
285 

AAT GTA 
Asn Val 

CCA GCA 
Pro Ala 

GTG CAG 
Val Gin 

AGC TTG 
Ser Leu 
350 
AAT TTC 
Asn Phe 
365 

GGA GTG 
Gly Val 

CAT GGT 
His Gly 

GCT TCC 
Ala Ser 

TGT CAC 
Cys His 
430 
AGA GCT 
Arg Ala 
445 

CAT ATT 
His He 

CAA CCT 
Gin Pro 



ACT AAA 
Thr Lys 

AAG CAT 
Lys His 

TAT GTA 
Tyr Val 

GCA ACC 
Ala Thr 
320 
TCA CCA 
Ser Pro 
335 

GCT GTA 
Ala Val 

TAC AAC 
Tyr Asn 

AAG GTT 
Lys Val 

GGC CGA 
Gly Arg 
400 
ATT GCT 
He Ala 
415 

AAC ACT 
Asn Thr 

TCT GAT 
Ser Asp 

TCT TCT 
Ser Ser 

GAC TGG 
Asp Trp 
480 



TTT CAA 
Phe Gin 

CTA GTA 
Leu Val 
290 
TGG CAT 
Trp His 
305 

GGC ATG 
Gly Met 

GGC GTG 
Gly Val 

CAT GGC 
His Gly 

GAG CTC 
Glu Leu 
370 

GAT GTG 
Asp Val 
385 

GTG TCA 
Val Ser 

AGC AAT 
Ser Asn 

GAT GGA 
Asp Gly 

GAT TTT 
Asp Phe 
450 

GTT GCA 
Val Ala 
465 

GAC ATG 
Asp Met 



AAG AAA TTA CAG 
Lys Lys Leu Gin 
275 

CAT GGA GCA AAG 
His Gly Ala Lys 

GCA CTA GCT GGT 
Ala Leu Ala Gly 
310 

GAA CAT TAT GAC 
Glu His Tyr Asp 
325 

CTA GGA AAC CAA 
Leu Gly Asn Gin 
340 

CTT GGC CTA GTG 
Leu Gly Leu Val 
355 

CAT GCT TAC TTA 
His Ala Tyr Leu 



CAG AAC 
Gin Asn 

CTT ACT 
Leu Thr 

TTT ACT 
Phe Thr 
420 

CTT TAT 
Leu Tyr 
435 

TAC CCT 
Tyr Pro 



ATT ATT 
He He 
390 

CGC AGC 
Arg Ser 
405 

GAT AAC 
Asp Asn 

AGT GCT 
Ser Ala 

CGT GAT 
Arg Asp 



TAC AAC TCA CTA 
Tyr Asn Ser Leu 
470 

TTT CAT AGT TTA 
Phe His Ser Leu 
485 



989 



1037 



1085 



1133 



1181 



1229 



1277 



1325 



1373 



1421 



1469 



1517 



1565 



1613 
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CAC CCA GCA GCA GAT TAT CAT GCT GCA GCT CGT OCA ATT GGT GGA TGT 1661 
His Pro Ala Ala Asp Tyr His Ala Ala Ala Arg Ala He Gly Gly Cys 

490 495 500 

CCT ATT TAT GTT AGT GAC AAG CCA GGC AAT CAC AAT TTT GAT CTT CTT 1709 
Pro He Tyr Val Ser Asp Lys Pro Gly Asn His Asn Phe Asp Leu Leu 

505 510 515 

AAG AAG CTG GTT CTC CCG GAT GGT TCG GTT CTC CGT GCT CAG TTA CCT 1757 
Lys Lys Leu Val Leu Pro Asp Gly Ser Val Leu Arg Ala Gin Leu Pro 

520 525 530 

GGC AGG CCA ACT CGT GAT TCT CTA TTT GTG GAT CCA GCC AGA GAT AGG 1805 
Gly Arg Pro Thr Arg Asp Ser Leu Phe Val Asp Pro Ala Arg Asp Arg 
535 540 545 550 

ACT AGC TTG CTC AAA ATA TGG AAC CTG AAC AAA TGC TCT GGA GTT GTT 1853 
Thr Ser Leu Leu Lys He Trp Asn Leu Asn Lys Cys Ser Gly Val Val 

555 560 565 

GGT GTA TTT AAC TGC CAA GGT GCT GGA TGG TGC AAG ATA GAG AAG AAA 1901 
Gly Val Phe Asn Cys Gin Gly Ala Gly Trp Cys Lys He Glu Lys Lys 

570 575 580 

ACC CGC ATC CAT GAT ACA TCT CCT GGT ACA CTC ACC GCC TCT GTC TGC 1949 
Thr Arg He His Asp Thr Ser Pro Gly Thr Leu Thr Ala Ser Val Cys 

585 590 595 

GCC TCT GAT GTT GAC CTC ATC ACA CAA GTA GCA GGT GCT GAA TGG CTT 1997 
Ala Ser Asp Val Asp Leu He Thr Gin Val Ala Gly Ala Glu Trp Leu 

600 605 610 

GGA GAT ACA ATT GTT TAT GCT TAC AGA TCA GGT GAG GTG ATT CGG CTA 2045 
Gly Asp Thr He Val Tyr Ala Tyr Arg Ser Gly Glu Val He Arg Leu 
615 620 625 630 

CCA AAA GGG GTT TCA ATT CCA GTG ACA CTA AAA GTT CTG GAG TTT GAG 2093 
Pro Lys Gly Val Ser He Pro Val Thr Leu Lys Val Leu Glu Phe Glu 

635 640 645 

CTT TTC CAC TTC TGT CCA ATC CAA GAA ATA GCT CCA AGT ATA TCA TTT 2141 
Leu Phe His Phe Cys Pro He Gin Glu He Ala Pro Ser He Ser Phe 

650 655 660 

GCA GCA ATA GGG CTA CTG GAT ATG TTC AAC ACT GGA GGA GCA GTG GAG 2189 
Ala Ala He Gly Leu Leu Asp Met Phe Asn Thr Gly Gly Ala Val Glu 

665 670 675 

CAG GTT GAG ATT CAT AAC CGA GCA GCA ACG AAA ACA ATA GCT CTT AGT 2237 
Gin Val Glu He His Asn Arg Ala Ala Thr Lys Thr He Ala Leu Ser 

680 685 690 

GTA AGG GGA AGA GGC AGA TTT GGA GTT TAC TCC TCC CAG AGA CCA CTG 2285 
Val Arg Gly Arg Gly Arg Phe Gly Val Tyr Ser Ser Gin Arg Pro Leu 
695 700 705 710 
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AAG TGT GTG GTA GGT GGC GCT GAA ACC GAC TTC AAC TAT GAC TCA GAG 2333 
Lys Cys Val Val Gly Gly Ala Glu Thr Asp Phe Asn Tyr Asp Ser Glu 

715 720 725 

ACC GGG TTG ACA ACC TTC TCC ATT CCA GTT TCT CCA GAG GAG ATG TAC 2381 
Thr Gly Leu Thr Thr Phe Ser lie Pro Val Ser Pro Glu Glu Met Tyr 

730 735 740 

AGA TGG TCA ATA GAG ATC CAA GTT TGAGTCCTTT TTAAGACTTG GTGTTTGATG 2435 
Arg Trp Ser He Glu He Gin Val 
745 750 
CATTGTTGTA TCAGGAGAAG GGTTTTGTTG TAATTAAGCA TTGAGGGAAT TGTTGGAGTC 2495 
AGGCAGAGAG AGAGGGGGGA GGTTTGTTGT AAGACACCTA GTATTAGTAT CATGTAGTGG 2555 
AGAAAAAGGG TTGTTGATCC TAATAGCTAG ACAAGGCATG TTGTAGTAGT CATGGGGTGG 2615 
GGAAGTCCTT TTGTTGTAGC ATGTAATTTG GTTTAGACTT GTAGTATGTC ATCAATTAGA 2675 
TGGATAAAGA GAGAATATTG TTATCTACCC GAGGATGTAA CAATGTTTGT TTCTCTGAAT 2735 
AAAAAGTTCA CATCTGTCTT TTGGAATAAT AAAAAAAAAA AAAAA 2780 



(2) @s^ijii-^2 4izm-t^mm 

(i) iS?iJ©'l4K 

(A) S$ : 750 

(B) mm :Ti ym 

(D) h^pi?- : mm'-\t 

(ii) mm(Dmm ^ y^<9% 
(xi) la^ij : m^\m^2 4 



Met 


Thr 


Val 


Thr 


Pro 


Lys 


He 


Ser 


Val 


Asn 


Asp 


Gly 


Lys Leu Val Val 


1 








5 










10 






15 


His 


Gly 


Lys 


Thr 


He 


Leu 


Thr 


Gly 


Val 


Pro 


Asp 


Asn 


Val Val Leu Thr 








20 










25 








30 


Pro 


Gly 


Ser 


Gly 


Arg 


Gly 


Leu 


Val 


Thr 


Gly 


Ala 


Phe 


Val Gly Ala Thr 






35 










40 










45 


Ala 


Ser 


His 


Ser 


Lys 


Ser 


Leu 


His 


Val 


Phe 


Pro 


Met 


Gly Val Leu Glu 




50 










55 










60 




Gly 


Leu 


Arg 


Phe 


Met 


Cys 


Cys 


Phe 


Arg 


Phe 


Lys 


Leu 


Trp Trp Met Thr 


65 










70 










75 




80 


Gin 


Arg 


Met 


Gly 


Thr 


Cys 


Gly 


Arg 


Asp 


Val 


Pro 


Leu 


Glu Thr Gin Phe 










85 










90 






95 


Met 


Leu 


lie 


Glu 


Ser 


Lys 


Glu 


Ser 


Glu 


Thr 


Asp 


Gly 


Glu Asn Ser Pro 








100 










105 








110 


lie 


lie 


Tyr 


Thr 


Val 


Leu 


Leu 


Pro 


Leu 


Leu 


Glu 


Gly 


Gin Phe Arg Ala 






115 










120 










125 


Val 


Leu 


Gin 


Gly 


Asn 


Asp 


Lys 


Asn 


Glu 


He 


Glu 


He 


Cys Leu Glu Ser 




130 










135 










140 
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Gly Asp Asn Ala 
145 

His Ala Gly Thr 

Val Glu Lys His 
180 

Pro Ser Cys Leu 
195 

Thr Asp Val Thr 
210 

Gin Gly Gly Thr 
225 

Gin He Glu Asn 

Gly Ala Gin Phe 
260 

Phe Gin Lys Lys 
275 

Leu Val His Gly 
290 

Trp His Ala Leu 
305 

Gly Met Glu His 

Gly Val Leu Gly 
340 

His Gly Leu Gly 
355 

Glu Leu His Ala 
370 

Asp Val Gin Asn 
385 

Val Ser Leu Thr 

Ser Asn Phe Thr 
420 

Asp Gly Leu Tyr 
435 

Asp Phe Tyr Pro 
450 

Val Ala Tyr Asn 
465 



Val Glu 
150 
Asn Pro 
165 

Met Gin 

Asp Trp 

Ala Glu 

Pro Pro 
230 
Lys Ala 
245 

Ala Thr 

Leu Gin 

Ala Lys 

Ala Gly 
310 
Tyr Asp 
325 

Asn Gin 

Leu Val 

Tyr Leu 

He He 
390 
Arg Ser 
405 

Asp Asn 

Ser Ala 

Arg Asp 

Ser Leu 
470 



Thr Asp Gin Gly 

Phe Glu Val He 
170 

Thr Phe Leu His 
185 

Phe Gly Trp Cys 
200 

Gly Val Glu Glu 
215 

Arg Phe Leu He 

Lys Asp Ala Thr 
250 

Arg Leu Thr Gly 
265 

Asn Asn Glu Gin 
280 

Gin His His Asn 
295 

Tyr Trp Gly Gly 

Thr Ala Leu Ala 
330 

Pro Asp He Val 
345 

His Pro Lys Lys 
360 

Ala Ser Cys Gly 
375 

Glu Thr Leu Gly 

Tyr His His Ala 
410 

Gly Cys He Ala 
425 

Lys Gin Thr Ala 
440 

Pro Ala Ser His 
455 

Phe Leu Gly Glu 



Leu His Met Val 
155 

Asn Gin Ala Val 

Arg Glu Lys Lys 
190 

Thr Trp Asp Ala 
205 

Gly Leu Lys Ser 
220 

He Asp Asp Gly 
235 

Glu Cys Leu Val 

He Lys Glu Asn 
270 

Met Ser Gly Leu 
285 

Val Lys Asn Val 
300 

Val Lys Pro Ala 
315 

Tyr Pro Val Gin 

Met Asp Ser Leu 
350 

Val Phe Asn Phe 
365 

Val Asp Gly Val 
380 

Ala Gly His Gly 
395 

Leu Glu Ala Ser 

Cys Met Cys His 
430 

He Val Arg Ala 
445 

Thr He His He 
460 

Phe Met Gin Pro 
475 



Tyr Met 
160 
Lys Ala 
175 

Arg Leu 

Phe Tyr 

Leu Ser 

Trp Gin 
240 
Gin Glu 
255 

Thr Lys 

Lys His 

Tyr Val 

Ala Thr 
320 
Ser Pro 
335 

Ala Val 

Tyr Asn 

Lys Val 

Gly Arg 
400 
He Ala 
415 

Asn Thr 

Ser Asp 

Ser Ser 

Asp Trp 
480 
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Asp Met 

Arg Ala 

His Asn 

Leu Arg 
530 
Asp Pro 
545 

Lys Cys 

Cys Lys 

Leu Thr 

Ala Gly 
610 
Gly Glu 
625 

Lys Val 

Ala Pro 

Thr Gly 

Lys Thr 
690 
Ser Ser 
705 

Phe Asn 
Ser Pro 



Phe His Ser 
485 

He Gly Gly 

500 
Phe Asp Leu 
515 

Ala Gin Leu 

Ala Arg Asp 

Ser Gly Val 
565 

He Glu Lys 

580 
Ala Ser Val 
595 

Ala Glu Trp 

Val He Arg 

Leu Glu Phe 
645 

Ser He Ser 

660 
Gly Ala Val 
675 

He Ala Leu 

Gin Arg Pro 

Tyr Asp Ser 
725 

Glu Glu Met 
740 



Leu His 

Cys Pro 

Leu Lys 

Pro Gly 
535 
Arg Thr 
550 

Val Gly 

Lys Thr 

Cys Ala 

Leu Gly 
615 
Leu Pro 
630 

Glu Leu 

Phe Ala 

Glu Gin 

Ser Val 
695 
Leu Lys 
710 

Glu Thr 
Tyr Arg 



Pro Ala Ala 
490 

He Tyr Val 

505 
Lys Leu Val 
520 

Arg Pro Thr 



Asp Tyr His 
Ser Asp Lys 



Ala Ala Ala 

495 
Pro Gly Asn 
510 

Gly Ser Val 



Leu Pro Asp 
525 

Arg Asp Ser Leu Phe Val 
540 

Ser Leu Leu Lys He Trp 
555 

Cys Gin Gly 



Val Phe Asn 
570 

Arg He His 

585 
Ser Asp Val 
600 

Asp Thr He 

Lys Gly Val 

Phe His Phe 
650 

Ala He Gly 

665 
Val Glu He 
680 

Arg Gly Arg 

Cys Val Val 

Gly Leu Thr 
730 

Trp Ser He 
745 



Asp Thr Ser 

Asp Leu He 
605 

Val Tyr Ala 

620 

Ser He Pro 
635 

Cys Pro He 

Leu Leu Asp 

His Asn Arg 
685 

Gly Arg Phe 

700 
Gly Gly Ala 
715 

Thr Phe Ser 
Glu He Gin 



Asn Leu Asn 
560 

Ala Gly Trp 

575 
Pro Gly Thr 
590 

Thr Gin Val 

Tyr Arg Ser 

Val Thr Leu 
640 

Gin Glu He 

655 
Met Phe Asn 
670 

Ala Ala Thr 

Gly Val Tyr 

Glu Thr Asp 
720 

He Pro Val 
735 

Val 
750 



(2) mnm^2 5Km-t^mm. 

(i) m^w^m 

(A) : 26 

(B) mm : mm 

(c) mom. : -^m 
(D) h^f.ui^- : mmif: 

(ii) nm(Dmm ■. i^(Dmm 
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(A) mm : ^^DNA 

(xi) mm : mmm^2 5 

ATSCAVCCTG ACTGGGATAT GTTCCA 



26 



(2) @s?ij#-^2 Gim-t^mm 

(i) mm(Dmm 

(A) 5$ : 26 

(B) mm : mm 

(c) m(Dm : —^m 

(D) h;J^o>J- : mm-^^ 

(ii) @S^IJ©«® : i^cDmm 
(A) 1^13^ : -^MA 

(xi) : 6 
CGAAGGAYYG AWCCATCAGG AARHAM 26 

(2) mm^n2 nm-r^mm 

(i) SB^IJO'M 



(A) S$ : 253 

(B) mm : mm 
(c) m(Dm. : — 

(D) h^p>J- : itM^it 
(ii) @£^IJ©®S : cDNA to mRNA 
(vi) ^a-^ 

(A) ^J^ig : i^a^ ^i-Xi- (Arabidopsis thaliana) 

(xi) mm : mnm^-2 1 

GGCTTATGCA ACCTGACTGG GAATGTTCCA TAGTCTACAC CCAACTGCAG AGTACCATGC 60 

TGCAGCGCGT GCAGTGGGTG GATGCGCAAT CTATGTCAGT GATAAGCCAG GCAACCACAA 120 

CTTTGATCTA TTGAGGAAGC TGGTTCTTCC TGATGGTTCA GTTCTTCGGG CTAAGCTCCC 180 

GGGTAGGCCT ACCCGTGACT GCTTATTCGC TGATCCAGCT AGAGATGGGA TCAGCTTGCT 240 

CAAGATCTGG AAC 253 

(2) mn^'%2 8{cr^it-^fffR 

(i) mno^WM. 

(A) S$ : 10 

(B) W : T $ y ^ 

(D) h^Dv?- : %.mX 

(ii) mno:>m.m •. ^zn- k 
(xi) mn : @a^ij#-^2 s 

Phe Gly Trp Cys Thr Trp Asp Ala Phe Tyr 
1 5 10 
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(i) mmcDnm 

(A) S$ : 13 

(B) mm-.Tiym 

(D) hTf^ni^- : mm^^k 

(ii) nm(Dmm ■. ^-f^ k 

(ix) @B^O0#m 

(D) ^ik©'[ffg : 81|g(7)T ^ y^XaaiiAlaXJiCys^^f o 
(xi) SB3^IJ : E^IJ#^2 9 
Val Tyr Val Trp His Ala Leu Xaa Gly Tyr Trp Gly Gly 
1 5 10 

(2) ee^ij#-^3 ofrM-r^tfiR 

(i) mmwB. 

(A) : 15 

(B) mm ■.Txjm 

(D) h^i^Di^- : umx 

(ii) ffi^yoais : ^-/f- K 
(xi) ae^ij : ie^fj#^3 o 

His Asn Phe Asp Leu Leu Lys Lys Leu Val Leu Pro Asp Gly Ser 
15 10 15 
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2. TIS (A) . (B) . (C) X{i (D) (C^-r^' >^N^MT-^-S5-7^ y 

(B) m?iM®iE^ij##5 {csemoT ^ jmm\\\-c^\^x. i < (iM®T 

mx. mv^. ^\-tm'&.^^ts7xjmm\w^u^. t^-^. 

(D ) nmmcDmm^^ 2 4 ictm(D7 i j MB^O{rfct^T. 1 3g=L < (im© 

( 1 ) fPffl^a^*^®#^tt : X^ a-xi:^'^^^y-;^;i^^,^•7^ y-x^^ 

(2) MiSpH : ^6~8 

( 3 ) Migf^S : 3 5 ~ 4 0 °C 

( 4 ) : 

®yVl/6i§^DT h^''^7^-{CJ:<9iftte$n^^>-PM :;^75kDa~95 
kD a 

(D^> U T ^ U ;PT ^ F^Vumm^Tclffr J; ^) n^^^M : 9 0 k D a ~ 

1 0 0 kD a 

®JS7t:^#T{C*>{j- ^ S D S - 'j T ^ U ;UT i K^V^m^i^lcfiitr J: ^ ?IiJ5e^$ 
tl^'^^m. :|^90kDa~100kDa 

( 5 ) mm-. 
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5. TIB (C) xji (D) \z.7r^-r^ y^<^wvh^^-y ^ J -7.^mmo 

( c ) mmmmm^ 2 4 {cgs®©T ^ y ^ ^ ^^n^^j^ Mo 

Tiy^©g^. ifA^ mw. 'x^tm^^^tjT ummu^^fi^. t-^ 

X^D-Xi^-'^^^y -;l/;()M^-^-7^ y-X^&^fe^-r^S'&.^fu-T'S^ > 

6 . x^ P-x^c/^'^^f-y -yixtzHtJlciM 1 ~ 5 ©i^-rti*^— xgjriBilc®^ 

■7^ y-x-^jj^s^^fpffi^-tirT^y ^ y-x^^jj^$-if :e>^ i^Mi-r^^ 

7^ y-xo^i^:;^j*o 

7 . If 1 ~ 5 © I >^'n/&^^ii{iiB*Sc® 5 7 ^ y - x-^s^^-a^ 3 - Kf 

DN Ao 

8. TIB (A) . CB) . (C) X{i (D) (C^-r^ H'-r^D 
NAo 

(A) ie?ij^©@B^ij#-^5 {'fe<fe®T 5 y mmn^^-r^ ^ >^<:^'Mo 

(B ) 5 (riBtfecDT ^ y mmmzisi^x. 1 e u < iiM^r 

^y^©fi^^ ^fA^ #lin> Xliil^tii^'g-tiT^ y^@B^iJ;6^^>7^ci:'9s 

( c ) nmmomm^^ 2 4 {ciaacDT ^ y ^ie^ij<&^-r-s ^ >/N"^'go 

T^y^®e^. #tiP. X{iit1ifc<&^t:T^ ymsa^ij;6^t>'^j:0> 

X^ p-X(Jr;^7"5^^y -;U7&^ ^,5 7 ^' y -X^^tS^-T ^Stt^W-T-S ^ > 

9. TSB (C) X(i (D) j;::^-r^ >/^°^M^n- K-r -SDN Ao 



wo 98/49273 PCT/JP97/03879 

- 72 - 

( c ) mmmmm^ 2 4 {rss«c©T ^ y mnm^^-t^ ^ >/^°^Mo 
(D ) m^mmm^^ 2 4 iztmor ^ y mnmi^:Sfsi-^x. itmmo 
T^y^cDgm. mu. xit^iiL^^tsT I /mmm^^fsi^. 

10. TIB (a) , (b) . (c) X(i (d) fC^-rDNAT^)^ltAl<iI8sa 

( a ) SB^lJg®ld^lJ#^4 {CgBtfe®^S@£^lj0-9 ij/^/X < t *>ig*#^ 5 6- 
2 4 0 7;&^t>^d:^^aiB^lJ^#i;DNAo 

( b ) Se^ija® @d^fJ#-^ 4 {ClEgcOJ^^K^iJ© -5 ii^^/j: < t hiUmm"^ 5 6- 
2 4 0 7;6Ma>nj:;S^S@B^iJc!:X hV htI^¥¥~f'^-^^4 y' V XL. 

^M"^^- KT^DN Ao 

( c ) se^ija®@s?ij#-^2 3 izmm(Di^mmm(Do ^j^t^ < ^ 1 5 

6-2 4 0 5:^^i^fS.:Bmmnm^^tsDNA. 

( d ) mmmmm^^ 2 3 izmm(Dmmmm(D^ 'pu < i fc^sn^ 1 5 

6-2405 ;6^ia> /j; J^^K^iJ iXhU>i^j^>h 7'j:*#TTvN^ y V X 

:;{)>ox^^ o-xi?&'5^^y -;i//6^t>^:7 ^ y-x^^fe^-r-sstt^-ff-r-s^ > 

11. Tffi (c) X(i: (d) {r^-rDNATfe^ffJj<lJ9lB<ic©DNAo 

( c ) mmo:>mm^- 2 3 frgegfeo^^ge^ijcD^ t.> ii'^/j: < t 1 5 
6-2405 's^m^n^^tsTy N A o 

( d ) m\m(Dmm^ 2 3 {risico^sis^ij©-^ t.> ^I'Vj: < i hmmm-^ 1 5 

6-2 4 0 5:^^^>/<i:^^^@d^J^X h 'j ^v'i > [> 7^j;^>fft.-|r-^vN^ 7- ij y^Xb> 

12. TIE ( e ) X(i ( f ) (r^-TDN Ao 

( e ) IS^J^©@e^lJ#^4 fCEifeCDi^^m^'lJ® 9 ^^ck < i *>i^«#-^5 6 - 
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fi^TTv N 7' u x-t ^ D N A o 

( f ) mnmmmm^2 s izmm(DmMmn(D^ 'J^^^^ < t i s 

ni:^#TTvN-r r u ^ d n a „ 

1 4 . HufS^ 7 ^ y -X^^S^it^i^^^ It^IM 7-11 (Dl^-ftlt^—^Ml^ 

1 5. mti^^mnmm<. wmDN acdzi- h^mi^mmf^mm^^-r^r 

>^-l?>XRNA ^mm-t ^Xo {::|iJ IB D N A {r ^ nx I ^ ^ WmM. 1 3 X ii 
1 4SeacD+;^5itfe^o 

1 6 . m^M 13-15 (Di^-rM^—mKsim(D^^ ^MHi^x-jfrnum-^ti 
1 7 . m^m 13-15 (Di^-rm^—mi^mmco^/ "yMHi^rMm^mmn 
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